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PREFACE 


The  main  object  of  this  small  book  is  to  bring  to 
the  notice  of  the  profession  a  method  of  dealing  with 
sprains  and  simple  injuries  of  joint  and  muscle  wasting, 
and  to  indicate  the  type  of  case  for  which  it  is  suitable 
as  a  method  of  treatment. 

I  have  endeavoured  to  give  a  full  account  of  the 
technique  of  the  method  of  Graduated  Contraction, 
which  I  hope  may  be  of  some  service,  especially  to 
medical  officers  and  others  who  are  working  in  the 
special  departments  for  the  after-treatment  of  injuries, 
in  which  connection  I  would  call  particular  attention 
to  the  injuries  to  the  knee-joint  and  to  the  treatment 
of  quadriceps  insufficiency,  and  also  to  those  prac¬ 
titioners  who  are  called  upon  to  deal  with  acute  sprains 
and  such  like  injuries  in  ordinary  civilian  practice. 

There  is,  I  think,  special  need  to  call  attention  to 
the  treatment^ ohjiiuscle  and  joint  injuries  at  the 
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present  time.  The  large  number  of  cases  returning 
from  the  front  and  also  reaching  the  hospitals  from 
the  camps  and  training  centres  in  this  country  inca¬ 
pacitated  from  injury  to  the  knee-joint  resulting  in 
quadriceps  insufficiency  and  recurrent  synovitis  is 
most  striking. 

A  brief  account  of  this  method  of  treatment  was 
published  in  a  paper  entitled  “  The  Treatment  of 
Muscular  and  Joint  Injuries  by  Graduated  Contraction,” 
in  the  Lancet  in  1912,  by  Dr.  Morton  Smart  and  myself, 
and  he  was,  so  far  as  I  know,  the  first  medical  man 
to  systematise  and  work  out  the  particular  method 
hereinafter  described  of  dealing  with  both  acute  and 
chronic  joint  injury. 

Haphazard  stimulation  of  muscles  by  means  of 
battery  currents  is  sometimes  referred  to  in  text-books. 
This  is  not  the  method  recommended  here,  nor,  indeed, 
does  it  bear  any  similarity  to  it.  It  is  not  just  44  con¬ 
tractions  ”  but  rhythmical  and  graduated  contractions 
of  definite  muscles  and  muscle  groups  which  are  the 
very  essence  of  this  method,  and  which  alone  can  be 
relied  upon  to  give  the  desired  results. 

A  long  chapter  is  devoted  to  the  pre-operative  and 
post- operative  treatment  of  peripheral  nerve  injuries, 
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in  the  preparation  of  which  I  have  had  the  valuable 
assistance  of  Dr.  Grainger  Stewart. 

Finally  I  would  acknowledge  my  great  indebtedness 
to  Mr.  Robert  Jones,  who  has  helped  me  with  many 
criticisms  and  suggestions. 


Harley  Street,  W. 
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TREATMENT  OF  JOINT  AND 
MUSCLE  INJURIES 


CHAPTER  I 

INTRODUCTORY 

I  have  thought  it  well  to  commence  with  an  account 
of  the  method  of  Graduated  Contraction  and  its  uses, 
for  the  keynote  of  the  treatment  in  both  chronic  and 
acute  cases  of  injury,  as  outlined  in  the  following  pages, 
lies  in  the  treatment  of  the  muscles. 

The  results  of  the  treatment  of  muscle  wasting  and 
of  muscle  insufficiency  are  good,  and  I  am  certain  that, 
as  this  method  becomes  more  widely  known,  it  will  be 
recognised  as  the  ideal  method  for  the  routine  treatment 
of  these  conditions  whenever  circumstances  permit. 

The  method  consists  in  this — the  muscle  is  stimulated 
to  contract  by  an  induced  (faradic)  current,  and  the 
contractions  are  exactly  graduated  both  as  regards 
degree  and  rhythm  by  the  operator. 
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In  so  far  as  the  stimulus  is  a  battery  current  the 
method  is  an  electrical  one,  but  the  restoration  of  muscle 
tone,  the  essential  factor  in  producing  recovery,  is 
brought  about  by  the  muscular  contractions  themselves, 
and  not  by  the  electricity  per  se. 

The  current  is  used  to  make  the  muscle  contract  to 
any  desired  extent,  from  the  minimal  to  the  maximal 
degree,  which  the  particular  muscle  is  capable  of,  and 
there  its  use  ends.  There  is  no  question  of  giving 
electricity,  or  of  passing  currents  through  the  muscles. 
Any  general  effects  of  electricity  on  the  patient  may 
be  entirely  disregarded. 

Muscular  contraction  is  what  is  wanted  to  restore 
muscle  tone,  and  with  it  muscle  function.  Given  an 
intact  nerve-supply,  contractions  can  be  obtained  in 
muscle,  no  matter  how  wasted. 

The  contractions  brought  about  by  this  form  of 
stimulus  simulate  very  closely  normal  physiological 
contractions.  To  so  great  an  extent  is  this  the  case 
that  anyone  seeing  a  patient  under  treatment,  and 
observing  that  his  joint  was  being  moved  by  the  action 
of  his  own  muscles,  would  suppose  that  the  move¬ 
ments  were  voluntary  movements  and  under  the 
patient’s  own  control. 

As  an  instance  of  this,  if  the  leg  is  allowed  to  hang 
over  the  edge  of  a  couch  with  the  knee  flexed — all  the 
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muscles  being  relaxed — and  the  quadriceps  be  stimu¬ 
lated,  contraction  of  that  muscle  group  is  followed  by 
extension  of  the  leg  at  the  knee-joint,  exactly  as  though 
the  patient  himself  were  performing  a  voluntary  move¬ 
ment. 

Now  a  point  of  very  great  importance  in  this  connec¬ 
tion  is  that,  although  the  wasting  may  be  so  profound 
that  the  patient  cannot  voluntarily  contract  the  affected 
muscle  group,  yet  contractions  can  be  brought  about 
by  this  method  of  stimulation. 

And  further,  as  a  direct  result  of  this,  the  muscle  tone 
is  gradually  restored,  until  the  muscle  shortens  to  such 
a  degree  as  to  enable  the  patient  to  produce  con¬ 
tractions  voluntarily. 

In  these  cases  of  muscle  wasting  it  has  become  the 
fashion  in  recent  years  to  advise  massage.  Now  treat¬ 
ment  by  massage  alone  is  very  tedious  and  very  slow  in 
producing  a  good  result.  It  is  no  uncommon  thing  for 
a  patient  to  give  a  history  of  from  four  to  six  months’ 
disability  from  insufficiency  of  the  quadriceps,  and  to 
have  had  treatment  by  massage  during  the  greater  part 
of  that  time. 

I  have  had  cases  brought  to  me  in  which  long  courses 
of  massage  treatment  have  entirely  failed  to  build  up 
the  wasted  muscle,  and  some  such  are  quoted  in  the 
following  pages: 
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Of  course,  the  treatment  by  means  of  active 
exercises  against  graduated  resistance  will  build  up 
muscle,  but  this  method  is  not  applicable  to  the  worst 
cases. 

Until  a  muscle  can  be  voluntarily  contracted  by  the 
patient,  how  can  it  be  exercised  ?  In  my  experience 
even  the  so-called  assisted  exercises  are  of  but  little 
service  when  the  atrophy  is  very  marked ;  but  this 
whole  question  is  discussed  more  fully  in  the  last 
chapter. 

Moreover,  it  is  there  pointed  out  exactly  at  what  stage 
in  treatment  exercises  can  be  used  with  advantage, 
gradually  replacing  at  first,  and  with  advancing  recovery 
ultimately  supplanting  this  more  specialised  method. 

Mr.  J.  E.  Adams,  in  an  article  in  the  Practitioner  in 
1915,  came  to  a  similar  conclusion  as  the  outcome 
of  seeing  the  results  of  treatment  by  the  various  methods 
as  practised  at  St.  Thomas’s  Hospital. 

All  the  structures  which  form  part  of  a  joint  are 
necessary  for  its  normal  function :  bone,  cartilage, 
synovial  membrane,  ligaments  and  muscles,  and 
in  certain  joints  intra-articular  fibro-cartilages  in 
addition. 

Depending  on  the  severity  of  the  lesion,  any  or  all 
of  these  structures  may  be  damaged  to  a  greater  or 
less  extent,  but  in  every  case  the  musculature  suffers. 
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On  this  important  fact,  nothing  like  sufficient  stress 
is  laid.  As  a  result  of  joint  injury,  or,  for  that  matter, 
joint  disease,  the  muscles  which  normally  control  the 
movements  of  that  joint  waste.  Moreover,  this  wasting 
is,  if  one  may  use  the  term,  “  active  ” — it  is  not  simply 
wasting  from  disuse. 

The  explanation  of  this  lies  in  the  fact  that  the 
joint  and  the  muscles  which  normally  control  its  move¬ 
ments  are  supplied  by  the  same  nerves.  In  other  words, 
the  wasting  is  reflex. 

In  the  case  of  the  knee-joint  this  wasting  is  most 
marked  in  the  vastus  internus.  The  nerve  to  the 
vastus  internus  supplies  by  far  the  largest  articular 
branch  to  this  joint,  which  appears  to  be  the  explana¬ 
tion.  With  injury  to  the  shoulder- joint,  the  wasting  is 
most  marked  in  the  deltoid. 

In  the  case  of  a  joint  undamaged  and  kept  at  rest 
for  some  other  purpose,  the  muscles  will  not  show 
anything  like  the  same  degree  of  atrophy  as  will  those 
of  an  injured  joint  under  similar  conditions. 

Both  the  shoulder  and  the  knee  are  far  more  dependent 
for  their  strength  and  security  on  the  muscles  than 
on  the  ligaments,  excepting,  of  course,  the  crucial  liga¬ 
ments  in  the  case  of  the  knee,  and  these  structures  are, 
fortunately,  but  rarely  damaged. 

In  the  case  of  the  ankle  and  wrist,  excluding  complete 
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rupture  of  a  lateral  ligament,  restoration  of  muscle 
tone  is  accompanied  by  complete  return  of  function, 
and  I  do  not  think  sufficient  stress  is  laid  on  the 
importance  of  the  muscles  to  the  integrity  of  either 
joint. 

In  cases  of  joints  almost  entirely  dependent  on  the 
ligaments  for  their  strength,  such  as  the  sterno-clavicular, 
or  acromio-clavicular,  naturally  the  importance  given 
here  to  the  state  of  the  muscles  cannot  apply  to  the 
same  extent. 

Now  it  is  essential  to  the  proper  carrying  out 
of  the  treatment  that  the  patient  be  absolutely 
relaxed.  If  he  is  receiving  painful  stimuli  this  is 
impossible. 

It  is  quite  impossible  to  carry  out  treatment  by  this 
method,  using  the  ordinary  faradic  coil,  as  supplied 
by  the  instrument  makers,  on  account  of  the  fact 
that  the  stimulus  from  such  a  coil  is  painful — due  to 
the  so-called  “  faradic  effect  ”  on  the  skin.  This 
tingling,  pricking  sensation  becomes  marked  as  the 
current’s  intensity  is  increased,  and  the  patient  is  sure 
to  resist. 

The  battery  recommended  consists  of  a  specially 
wound  coil,  actuated  by  dry  cells,  or  by  accumulators. 
The  primary  and  secondary  windings  are  both  of  thick 
wire.  The  secondary,  which  is  the  current  used,  can 
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Small  coil  for  interrupter 
only  ;  the  main  coil  is 
encased  in  the  box. 


Movable  weight 
to  regulate 
vibrations  of 
interrupter. 


Binding  screw  and 
lock  nut  for  adjust¬ 
ing  position  of  make- 
and-break  points. 


Lever  for 
working  with 
either  1  or  2 
cells. 


Lever  for 


tapping 


1,  2,  or  3 
layers  of 
the 

secondary 


Condenser 


Fig.  1. — Battery.  Side  View. 


Condenser.  Dry  cells  joined  in 
series — unnecessary 
if  accumulator  is 
used. 

Fig.  2. — Battery.  End  View,  showing  Core  Withdrawn. 
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be  tapped  from  either  one,  two,  or  three  layers,  depend¬ 
ing  on  the  strength  required. 

The  interrupter  must  be  quite  regular  in  action,  and 
there  should  be  no  visible  spark  at  the  make  and  break  ; 
a  condenser  is  placed  in  the  circuit  for  this  purpose. 
The  coil  is  one  which  yields  a  secondary  current  of  very 
low  voltage  and  which  is  practically  painless.1 

The  intensity  of  the  stimulus  is  varied  at  will  by 
pushing  in  and  withdrawing  the  soft  iron  core  in  the 
primary  coil. 

When  the  core  is  fully  withdrawn,  there  is  no  contrac¬ 
tion,  although  of  course  the  current  is  passing.  As 
the  core  is  gently  pushed  in  the  muscle  commences  to 
contract,  and  as  it  is  withdrawn  the  contraction 
passes  off. 

The  contraction  is  perfectly  controlled  from  minimal 
to  maximal,  and  the  amount  of  contraction  is  in  direct 
ratio  to  the  degree  of  insertion  of  the  core. 

Any  degree  of  contraction  can  be  obtained,  from  the 
slightest  tremor  of  the  muscle  fibres  followed  by 
relaxation  (as  in  the  treatment  of  an  acute  lesion  in  the 
early  stage)  through  the  stage  in  which  the  tendon  is 
made  to  stand  out  prominently  without  movement  of 
the  joint  on  which  it  exerts  traction,  to  the  complete 

1  A  satisfactory  coil  is  now  made  by  Messrs.  Schall  and  Co., 
New  Cavendish  Street,  after  prolonged  experiment. 


Fig.  3. — Graduated  Contraction — 1st  Stage.  Position  of  Rest. 
Note  position  of  soft  iron  core  fully  withdrawn,  and  the  weight  of  the 
arm,  supported  on  a  pillow,  with  all  the  muscles  completely  relaxed. 
Notice  position  of  hand  grasping  the  electrode  and  the  muscle. 


Fig.  4. — 2nd  Stage.  Slight  Contraction. 

Note  partial  insertion  of  core,  and  commencing  contraction  in  the  deltoid. 


Fig.  5.— 3rd  Stage.  Complete  Contraction  of  Deltoid  with 

Abduction  of  Arm. 

Note  that  the  core  is  pushed  well  in. 
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contraction  of  the  muscle  belly,  with  the  tendon  standing 
out  prominently  and  movement  of  the  joint ;  that  is, 
every  degree  of  contraction,  and  each  degree  controlled 
absolutely  by  the  operator. 

If  the  core  is  gradually  inserted  until  the  muscle 
contracts  to  its  maximum  and  then  equally  gradually 
withdrawn,  the  contraction  will  pass  off  just  as  gradually. 

This  graduation  is  the  keynote  of  the  method.  Every¬ 
one  knows  that  a  faradic  current  applied  to  a  muscle 
will  cause  contraction  in  that  muscle,  but  repeated  and 
haphazard  stimulation,  although  producing  contraction, 
will  not  in  practice  produce  the  restoration  of  muscle 
function,  which  is  the  result  aimed  at. 

Another  method  which  I  have  used  in  a  considerable 
number  of  cases  for  the  regeneration  of  wasted  muscle, 
especially  at  St.  Thomas’s  Hospital,  and  which  I  employed 
as  a  labour-saving  device,  consists  in  leaving  the  core 
sufficiently  inserted  to  cause  a  considerable  degree  of 
contraction,  and  to  effect  sudden  contraction  and  relaxa¬ 
tion  by  making  and  breaking  the  secondary  current 
via  a  metronome.  Every  time  the  cross  wire  on  the 
metronome  dips  into  the  mercury  cup,  a  contraction 
occurs  and  passes  off  as  the  dipper  breaks  contact. 

We  have  found  in  practice  at  St.  Thomas’s  Hospital 
that  to  restore  tone  and  function  to  a  wasted  muscle 
group  by  this  method  takes  from  two  to  three  times  as 
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long  as  when  the  graduated  method  is  used,  and  the 
core  gently  and  gradually  inserted  and  withdrawn  by 
hand. 

This  is  interesting  as  helping  to  prove  that  the 
Rhythmic  Graduated  Contractions  are  the  form  of 
stimulus  to  which  the  muscle  reacts  best. 


CHAPTER  II 


THE  TECHNIQUE  OF  THE  TREATMENT  BY  GRADUATED 

CONTRACTION 

In  order  to  make  the  treatment  by  this  method 

%/ 

clear,  I  will  proceed  to  describe  in  detail  the  actual 
treatment  of  a  muscle  group,  and  will  take  the  quadriceps 
as  an  example.  With  the  obvious  alterations  in  the 
position  of  the  pads  and  so  forth,  the  description  is 
equally  applicable  to  any  other  muscle  or  group  of 
muscles. 

The  patient  is  placed  on  a  low  bed  or  couch  with  the 
lower  extremity  bare.  It  is  not  enough  to  turn  up  loose 
trousers,  as  it  may  be  necessary  to  stimulate  high  up 
the  thigh. 

The  affected  limb  has  a  sandbag  placed  under  the 
semi-flexed  knee  in  order  that  it  may  lie  absolutely 
easily  and  at  rest,  and  between  the  knee  and  the  sandbag, 
and  held  in  place  by  the  latter,  is  placed  the  indifferent 
electrode.  This  is  a  metal  plate,  roughly,  five  by  four 
inches.  This  is  attached  to  one  terminal  of  the  battery, 
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and  of  course  it  does  not  matter  to  which.  The  plate 
is  covered  with  two  or  three  layers  of  lint,  made  wet 
(and  not  merely  moistened)  with  water,  to  which  a 
little  salt  has  been  added. 

The  other  electrode,  the  active,  a  small  metal  disc 
about  the  size  of  a  five-shilling  piece,  covered  with 
lint  and  made  wet,  is  grasped  in  the  cleft  between 
the  thumb  and  first  finger  of  the  operator’s  left  hand. 

The  operator  sits  at  the  patient’s  right  side  with  the 
battery  on  a  small  table  in  front  of  him.  Everything 
must  be  so  arranged  that  he  can  work  the  core  of  the 
coil  with  his  right  hand,  and  comfortably  reach  the 
patient’s  muscle  with  his  left. 

The  active  electrode  is  placed  in  contact  with  the 
quadriceps  at  a  point  about  the  mid-line  of  the  thigh 
j  in  front,  at  the  junction  of  the  upper  and  middle  thirds. 

This  is  the  common  point  of  stimulation  for  the 
rectus,  crureus  and  external  vastus. 

The  electrode  is  placed  on  the  muscle,  and  the  muscle 
substance  is  grasped,  together  with  the  electrode, 
between  the  thumb  and  first  finger. 

These  instructions  may  seem  somewhat  laboured, 
but  it  is  necessary  to  feel  the  amount  of  contraction, 
and  I  have  seen  so  many  people  fail  to  grasp  the  meaning 
and  significance  of  this  simple  point  that  it  cannot  be 
too  strongly  insisted  on. 
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The  right  hand  gradually  inserts  the  core  whilst  the 
left  appreciates  the  amount  of  contraction.  The  core 
should  be  inserted  and  withdrawn  evenly  and  rhythmic¬ 
ally  at  a  rate  of  about  seventy  times  a  minute.  The 
degree  of  contraction  being  thus  exactly  controlled 
and  appreciated,  such  a  degree  as  is  deemed  necessary 
can  be  obtained. 


Fig.  6.— Position  for  Stimulating  Quadriceps. 

Knee  semi-flexed  over  sandbags  and  all  muscles  fully  relaxed. 

If  the  muscles  are  much  wasted,  the  leg  will  not  be 
raised  from  the  couch  by  the  contraction,  for  the 
wasted  muscles  will  be  lacking  in  tone  and  incapable  of 
a  normal  degree  of  contraction.  But  the  muscle  will 
be  felt  to  contract  by  the  operator’s  left  hand,  the 
patella  will  be  drawn  up  slightly,  and  the  Ligamentum 
patellae  rendered  tense. 

If  the  wasting  is  shght,  the  action  of  the 
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I  quadriceps  will  produce  rhythmical  extension  of 
the  leg. 

When  this  portion  of  the  quadriceps  has  been  treated 

j  for  some  two  or  three  minutes,  it  should  be  allowed 

to  rest,  and  the  two  other  important  muscles  should  be 
I 

dealt  with  in  turn,  viz.,  vastus  interims  and  the  tensor 
fasciae  femoris. 


Fig.  7. — Stimulation  oe  Quadriceps  with  Extension  of  the  Leg.  i 

In  this  case  the  patient}  was  totally  unable  to  make  any  voluntary 
extension  on  account  of  the  complete  wasting  and  lengthening  of  the 
quadriceps  from  loss  of  tone,  arising  from  a  knee  injury. 


The  point  of  stimulation  for  the  vastus  internus  is 
an  inch  or  two  above  and  just  internal  to  the  lateral 
border  of  the  patella.  When  this  muscle  is  contracted 
it  will  be  seen  to  have  little  or  no  action  in  raising  the 
patella.  It  is,  in  my  experience,  the  muscle  that  wastes 
most  rapidly  and  most  completely  in  injuries  of  the 
knee.  The  vastus  internus,  or  rather  its  lower  fibres, 
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appear  to  act  largely 
as  a  support  to  fix 
the  knee,  and  form 
a  strengthening  but¬ 
tress  for  the  inner 
part  of  the  capsule 
and  very  little  as  an 
extensor. 

This  may  also  ac¬ 
count  for  the  fact 
that  active  exercises 
against  resistance — as 
in  the  “  stationary 
bicycle  ”  and  various 
forms  of  Zander  ap¬ 
paratus — have  far  less 
effect  in  restoring  the 
vastus  interims  than 
they  have  on  the 
other  ^members  of  the 
quadriceps  group. 

By  Graduated  Con¬ 
traction  the  tone  of  this 
muscle  is  restored  and 
function  regained  as 
easily  as  is  that  of  the 


Fig.  8.— Actual  Points  to  be 
Stimulated  in  treating  the 
Muscles  of  the  Lower  Extremity. 

a.  Tensor  fasci:e  femoris. 

b.  Common  point  for  main 

extensor. 

<■.  Vastus  interims. 

d.  Tibialis  anticus. 

e.  Extensor  longus  digitorum. 

f.  Peroneii. 
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other  muscles,  and  the  treatment  therefore  presents 
no  difficulty. 

The  tensor  fasciae  femoris  is  the  other  important 
muscle  to  exercise  in  these  knee  cases.  It  can  be  put 
in  action  by  stimulating  at  the  outer  margin  of  the 
thigh  in  the  upper  third.  It  will  be  obvious  when  the 
right  point  is  reached,  as  the  fascia  lata  (ilio  tibia!  band) 
stands  out  strongly  each  time  the  muscle  is  made  to 
contract. 

The  tensor  fasciae  femoris  is  of  the  utmost  importance 
in  supporting  the  body-weight  in  the  upright  position 
and  with  the  minimum  of  effort,  and  it  should  be  treated 
regularly  and  systematically  at  each  sitting.  I  do  not 
think  enough  importance  is  attached  to  this  small 
muscle  in  treatment  of  wasted  quadriceps  as  a  rule, 
and  it  is  difficult  to  get  at  by  massage  and  not  easy  to 
exercise. 

The  treatment  of  the  whole  quadriceps  group,  with  a 
minute  or  two  spent  on  the  adductors,  takes  about 
twenty  minutes  in  an  average  case,  but  it  is  not  possible 
to  lay  down  hard  and  fast  rules  as  to  the  amount  of 
stimulation  required,  as  this  varies  with  each  case. 

No  one  point  is  stimulated  for  so  long  a  time  as  to 
induce  fatigue  in  the  muscle.  The  signs  of  oncoming 
fatigue  are  not  easy  to  describe,  and  this  whole  question 
of  fatigue  is  of  great  importance.  If  the  muscles  be 
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over-exercised,  the  patient  will  next  day  complain  of 
stiffness  and  aching,  and  recovery  is  retarded. 

A  markedly  wasted  muscle  group  is  stimulated  for 
less  time  than  a  more  normal  one,  and  the  actual 
contractions  should  always  be  submaximal.  This  degree 
of  contraction  is  gradually  increased  from  day  to  day  as 
the  muscle  recovers  tone  with  treatment. 

Experience  and  the  handling  of  cases  alone  can  guide 
one  as  to  the  amount  of  treatment  which  is  necessary 
for  any  particular  case. 

It  is  infinitely  better  to  do  too  little  than  too  much. 
The  only  sign  I  know  of  that  the  muscle  has  done  as 
much  work  as  is  desirable  is  that  the  character  of  the 
contraction  tends  to  change.  In  place  of  the  firm 
physiological  contraction  of  the  whole  muscle,  one  sees 
rather  a  local  contraction  in  the  neighbourhood  of  the 
stimulating  electrode,  and  a  tremor,  or  irregular  contrac¬ 
tion,  beginning  to  result  from  the  stimulation. 

After  the  main  quadriceps  (rectus,  vastus  externus, 
and  crureus)  has  been  dealt  with  for  a  minute  or  so, 
the  vastus  interims  is  stimulated,  then  the  tensor, 
then  the  quadriceps  again,  and  so  on. 

There  is  one  practical  point  to  mention  here,  and 
that  is,  do  not  stimulate  too  far  over  to  the  inner  side 
without  caution.  The  marked  contraction  of  the  main 
group,  with  free  insertion  of  the  core  necessary  to  produce 
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it,  is  painless  ;  but  if  the  active  electrode  is  taken  over 
to  the  inner  side  and  as  strongly  stimulates  the  sartorius 
it  will  cause  pain. 

The  sartorius  reacts  more  readilv,  in  other  words, 
gives  its  maximum  contraction  to  a  less  stimulus,  and 
so  may  be  overstrained  and  give  rise  to  pain  if  carelessly 
or  too  vigorously  dealt  with. 

During  the  treatment  the  patient  must  be  absolutely 
relaxed.  Then  the  treatment  is  painless.  If  he  should 
strain  at  all,  it  at  once  gives  rise  to  pain.  Never 
stimulate  if  he  moves,  and  if  he  moves  or  strains  whilst 
the  contraction  is  being  produced  at  once  allow  the 
muscle  to  relax  by  withdrawing  the  core.  With  a  little 
practice  the  control  is  so  perfect  that  even  with  a 
nervous  patient  the  whole  treatment  can  be  carried  out 
painlessly. 

The  tone  is  improved  in  one  sitting,  and  an  amount 
of  contraction  impossible  at  the  start  may  be  quite  easily 
produced  after  a  few  minutes  and  the  joint  moved  by 
the  active  contraction  of  the  muscle.  This  effect  is 
only  transitory  at  first,  and  passes  off  in  an  hour  or 
so,  but  lasts  for  a  longer  time  after  each  treatment 
until  the  tone  is  restored  permanently. 

The  method  of  treating  cases  is  so  easy  after  a  little 
practice  that  the  following  instructions  may  seem  super¬ 
fluous,  but  I  call  attention  to  them  here  because  I 
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know  from  experience  how  much  more  quickly  a  case 
progresses  if  the  operator  is  experienced,  than  it  does 
if  he  has  had  but  little  practice  in  using  this  battery. 

First,  the  position  of  the  patient  must  be  such  that 
there  is  absolutely  no  strain  or  muscular  effort.  In 
treating  the  deltoid  region  or  forearm,  there  must  be 
no  weight  on  the  shoulder  girdle — i.e.,  the  arm  must 
be  supported  and  not  simply  allowed  to  hang  down.  If 
the  lower  extremities  are  being  treated  the  patient  lies 
on  a  couch  with  a  support  under  the  affected  knee. 

Again,  after  any  one  contraction  the  stimulus  must 
be  decreased  until  complete  relaxation  takes  place. 
If  the  muscle  is  kept  partly  tetanised,  it  will  waste, 
as  has  been  shown  experimentally. 

All  screws  and  connections  with  the  wire  and  electrodes 
must  be  firm,  and  the  electrodes  themselves  really  wet 
and  not  simply  moistened.  In  this  way  there  is  no 
waste  of  current,  and  therefore  a  weak  current  will 
produce  the  contraction.  This  is  desirable,  as  strong 
currents  naturally  tend  to  become  unpleasant,  and  would 
cause  the  patient  to  resist.  As  regards  the  position 
of  tli s  pads,  the  active  electrode  is  always  in  the  left 
hand,  and  applied  direct  to  the  muscle,  or  its  motor 
nerve.  Broadly  speaking,  the  point  of  maximum  stimu¬ 
lus  is  at  the  motor  point.  It  must  be  remembered 
that  very  often — in  fact,  in  most  cases — it  is  a  group 
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of  muscles  rather  than  an  individual  muscle  which  is 
being  treated. 

The  size  of  the  electrode  recommended  obviates  any 
difficulty. 

The  three  main  points  of  stimulation  were  noted  in 
dealing  with  “  quadriceps  ”  cases.  Below  the  knee  the 
motor  points  suffice  for  the  anterior  muscles.  The 
action  of  these  muscles  in  moving  and  controlling  the 
ankle-joint  can  be  beautifully  shown.  The  motor 
points  for  the  tibialis  anticus,  extensor  longus  digi- 
torum,  and  the  peroneal  nerve,  winding  round  the  neck 
of  the  fibula,  for  the  peronei  muscles  are  the  points  of 
stimulation. 

Pure  action  of  any  of  these  muscles  can  be  obtained, 
and  in  the  case  of  the  first  dorsiflexion  of  the  foot  with 
inversion,  and  of  the  third  dorsiflexion  with  eversion 
are  produced. 

These  movements  thus  produced  are  of  importance 
in  dealing  with  sprains  and  allied  injuries  of  the  ankle- 
joint. 

We  are  not  dealing  here  with  muscle  nerve-testing, 
and  it  is  obvious  that  stimulation  of  the  peroneal  nerve 
will  cause  both  the  peroneus  longus  and  brevis  to  act. 
This  is  what  is  required  in  treatment,  as  in  this  situation 
in  practice  the  two  peroneii  go  together  in  the  movement 
of  dorsiflexion  with  eversion. 
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The  indifferent  electrode  may  be  placed  anywhere. 
Usually  it  is  best  put  under  the  knee  in  cases  in  which 
the  lower  limb  is  to  be  stimulated  ;  between  the  scapulse 
if  the  upper  limb  is  being  dealt  with  or  if  the  erector 
spinse  is  being  redeveloped. 

When  treating  the  scapular  muscles,  the  indifferent 
electrode  may  be  placed  in  the  lumbar  region. 

For  the  flexors  of  the  hand  and  wrist,  it  may  be  placed 
either  between  the  scapulae  or  on  the  inner  side  of  the 
arm,  but  in  dealing  with  the  extensors  of  the  hand  I 
usually  tie  it  to  the  back  of  the  wrist.  In  this  situation 
a  more  complete  control  is  given  by  this  means,  and 
there  is  better  movement  in  treating  the  extensors  in, 
say,  a  recovering  musculo-spiral  lesion  or  a  Colies’ 
fracture. 

The  electrodes  should  be  plain  metal,  simply  covered 
with  a  few  layers  of  lint  (not  sewn  on)  renewed  for  each 
case.  As  ordinarily  supplied,  covered  with  one  layer  of 
flannel,  they  get  dry  too  quickly. 

In  concluding  these  instructions  on  the  technique 
employed,  I  wish  to  point  out  the  necessity  of  practice 
with  the  coil. 

It  looks  perfectly  easy  to  contract  the  muscles  gradu¬ 
ally  and  rhythmically  in  any  case,  and  so  it  is,  but  only 
after  practice. 

Jerky  movements  of  the  core  and  incomplete  relaxa- 


Fig.  9. — Stimulation  of  Tibialis  anticus,  showing  Inversion  of 

Foot  with  Doksi flex  ion. 


Fig.  10. — Stimulation  of  Extensor  longus  digitorum,-  -with 

Dorsiflexion  of  Ankle-joint. 


Fig.  II. — Stimulation  of  Peroneii. 

Notice  the  tendons  standing  out  prominently  behind  the  external  malle¬ 
olus.  Notice  the  position  of  the  leg,  with  the  indifferent  electrode 
held  in  place  by  a  sandbag,  under  the  semi-flexed  knee,  in  this  and 
the  two  preceding  figures. 
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tion  between  the  contractions  are  common  faults,  and 
I  would  advise  a  little  practice  with  normal  muscles 
before  injured  ones  are  approached. 

In  acute  cases,  and  particularly  in  dealing  with  frac¬ 
tures  in  their  early  stages,  the  medical  man  himself 
should  carry  out  the  treatment,  unless  he  can  call  upon 
the  services  of  a  competent  and  specially  trained 
masseuse,  who  is  thoroughly  familiar  with  these 
conditions. 

The  redevelopment  of  muscle  and  muscle  training, 
in  which  the  scope  for  the  employment  of  this  method 
is  so  great,  can  well  be  carried  out  by  masseuses  or 
others  trained  in  the  use  of  the  coil.  This  is  now 
routine  work  in  the  departments  of  two  big  London 
hospitals,  and  the  results  are  excellent  and  will  well 
repay  any  time  spent  in  mastering  what  is,  after  all,  a 
fairly  simple  technique. 


CHAPTER  III 

ACUTE  SPRAINS 

The  following  chapter  on  acute  sprains  and  their 
management  is  based  on  personal  experience.  It  is  an 
endeavour  to  outline  the  principles  of  treatment  as 
practised  by  the  writer  in  a  large  number  of  cases, 
extending  over  a  period  of  the  last  six  years. 

In  the  first  place,  nothing  like  sufficient  importance 
is  attached  to  the  treatment  of  this  type  of  injury. 
From  the  patient’s  point  of  view  a  severe  sprain  is  a 
very  real  calamity,  and  not  only  does  he  suffer  a  con¬ 
siderable  amount  of  pain,  but  he  is  incapacitated  from 
following  his  ordinary  avocation  for  a  varying  period. 
Indeed,  if  the  condition  be  neglected,  this  period 
may  run  on  into  months. 

If  the  condition  from  the  outset  is  regarded  as 
sufficiently  serious,  and  is  treated  as  such,  complete 
recove  y  can  be  attained  in  a  reasonably  short  space 
of  time,  and  the  condition  of  chronic  sprain,  with  its 


25 


26 


ACUTE  SPRAINS 


crippling  adhesions  and  muscular  wasting,  will  be 
obviated. 

Sprains  may  be  conveniently  divided  into  two  main 
classes  : — 

1.  Those  primarily  involving  joints,  of  which 
the  sprained  ankle  or  wrist  are  perhaps  the  com¬ 
monest  types. 

2.  Those  involving  muscles.  This  type  usually 
occurs  in  athletes  and  people  leading  a  hard  outdoor 
life.  The  commonest  situations  for  sprains  in  my 
experience  are  ( a )  the  adductor  group,  the  so-called 
rider’s  sprain  ;  (b)  the  calf  of  the  leg  generally 
regarded  as  a  torn  plantaris  tendon,  but  more 
probably  due  to  a  tearing  of  some  muscle  fibres 
of  the  gastrocnemius  or  soleus  ;  (c)  in  the  neigh¬ 
bourhood  of  the  elbow,  produced  by  any  form  of 
exercise,  in  which  full  extension  with  supination 
or  pronation  is  frequently  and  violently  performed, 
as  in  tennis,  squash  racquets,  fencing,  golf,  etc. 

Diagnosis. — Before  commencing  the  treatment  of  a 
sprained  joint  it  is  absolutely  essential  to  form  a  correct 
estimate  as  to  the  extent  of  the  damage. 

Every  case  of  sprain,  excepting  the  most  trivial,  and 
especially  any  case  in  which  the  swelling  obscures  the 
outline  of  the  joint,  should  be  submitted  to  X-ray 
examination  before  treatment  is  commenced. 
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Some  of  the  linear  fractures  without  displacement 
are  impossible  to  diagnose  by  any  other  means,  and 
although  the  treatment  may  in  many  cases  be  on  similar 
lines,  the  prognosis  as  to  time,  and  the  question  of  bear¬ 
ing  weight  on  the  limb  or  actively  using  the  joint,  may 
be  very  materially  altered. 

A  mere  screen  examination  is  not  sufficient,  as  often 
a  fracture,  which  is  perfectly  obvious  in  the  negative, 
is  not  seen,  and  cannot  be  seen,  on  screening.  More 
than  one  view  must  be  taken  ;  the  fallacies  of  a  skiagram 
taken,  say,  antero-posteriorly,  and  not  further  inves¬ 
tigated  by  a  lateral  view,  are  well  known.  The  ideal 
radiographic  examination  is  a  double  stereo,  i.e .,  two 
stereoscopic  views  taken,  one  antero-posterior  and  the 
other  lateral. 

The  percentage  of  so-called  sprains  that  are  in 
reality  sprains  complicated  by  fracture  is  much  greater 
than  is  generally  realised,  and  the  consequence  of  over¬ 
looking  the  fracture  may  be  disastrous. 

Fractures  or  fracture  dislocations  of  the  carpal  bones, 
to  say  nothing  of  the  more  obvious  fractures  through 
the  lower  inch  of  the  radius,  are  often  treated  as  simple 
sprains  for  a  week  or  two,  and  it  is  only  then  perhaps, 
when  the  case  is  not  improving,  the  pain  is  persistent,  and 
there  is  no  return  of  function,  that  the  patient  himself 
insists  on  an  X-ray  photograph,  or  seeks  other  advice. 
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Acute  sprains  of  the  small  interphalangeal  joints, 
arising  from  a  fall,  or  such  actions  as  fielding  a  ball  at 
cricket,  are  very  often  cases  in  which  a  small  flake  of 
the  phalanx  is  fractured.  There  is  no  displacement, 
the  joint  is  swollen  and  its  outline  obscured,  and  the 
fracture  cannot  be  diagnosed  except  by  a  skiagram. 
In  these  injuries  to  the  small  joints  of  the  finger  or 
thumb,  the  whole  prognosis  turns  on  the  fact  of  whether 
or  not  there  is  a  fracture  complicating  the  sprain.  If 
there  is  no  fracture,  the  joint  condition  clears  up  readily 
under  almost  any  form  of  treatment — except  pro¬ 
longed  rest.  But  if  there  is  a  small  scale  of  bone 
detached  and  but  little  displaced,  a  not  uncommon 
complication,  the  prognosis  is  more  serious.  The 
swelling  and  disability  will  persist  for  a  long  period, 
the  length  of  time  depending  on  the  treatment  adopted 
to  some  extent. 

I  advise  gentle  massage  and  ionisation  with  sodium 
salicylate  in  this  situation,  with  gentle  movements 
of  the  joints  such  as  can  be  voluntarily  performed 
by  the  patient  himself.  Nothing  in  the  nature  of 
violent  movement,  the  so-called  passive  movements, 
must  be  allowed. 

The  joint  settles  down  as  a  rule  in,  say,  from  a  month 
to  six  weeks,  but  I  have  seen  several  cases  of  this  nature 
in  which  the  fracture  was  unsuspected  two  months  or 


ACUTE  SPRAINS 


29 


more  from  the  time  of  the  accident.  A  case  in  point, 
of  which  the  skiagram  is  reproduced,  is  perhaps  worth 
recording. 

The  patient,  Mrs.  R.,  was  sent  to  me  in  March,  1911, 
suffering  from  an  injury  to  the  left  thumb.  Her  history 
was  that  she  fell  on  the  hand  ten  weeks  before,  and  that 
she  had  had  pain  in  the  thumb,  and  also  felt  pain  in  the 
palm  of  the  hand  and  radiating  up  the  arm  ever  since. 
She  had  seen  her  doctor,  who  had  bound  up  the  thumb 
in  a  splint  for  fourteen  days  and  painted  the  joint  with 
iodine.  The  condition  had  not  improved ;  no  skiagram 
had  been  taken ;  she  had  been  told  that  she  had 
“  sprained  the  thumb.” 

When  I  saw  her  there  was  marked  swelling  of  the 
interphalangeal  joint  of  the  thumb,  which  was  painful, 
especially  on  pressure,  and  stiff,  and  she  was  herself 
unable  to  flex  the  terminal  phalanx. 

An  X-ray  examination  revealed  a  tiny  oblique 
fracture  of  the  base  of  the  terminal  phalanx.  Gentle 
massage  for  ten  minutes  night  and  morning  was  ordered, 
as  ionisation  was  impracticable  in  this  case,  and  she 
was  told  to  use  the  hand. 

The  disability  was  overcome  in  a  few  weeks,  but  the 
joint  never  became  normal. 

In  fracture-sprains  in  this  situation  a  guarded  prog¬ 
nosis  should  be  given,  for  these  small  joints  do  not  become 
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quite  normal  again  in  many  cases.  When,  as  in  the 
case  recorded  above,  the  true  nature  of  the  injury  is  not 


Fig.  12. — Fracture  of  the  base  of  the  terminal  phalanx  of 

THE  THUMB  —  WITH  PRACTICALLY  NO  DISPLACEMENT.  THE 
IMPOSSIBILITY  OF  MAKING  A  CERTAIN  DIAGNOSIS  WITHOUT  THE 
HELP  OF  A  SKIAGRAM  IS  OBVIOUS. 


recognised,  and  the  lesion  is  regarded  as  trivial  by 
both  the  doctor  and  the  patient,  it  is  sometimes  difficult 
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to  make  the  latter  understand  that  it  is  the  original 
injury  rather  than  the  treatment  which  was  adopted 
in  the  first  case  that  is  accountable  for  the  continuance 
of  the  symptoms. 

Arthritic  changes,  followed  by  thickening,  are  a 
common  sequel  to  injuries  to  these  small  joints,  more 
especially  if  vigorous  methods  are  adopted  to  promote 
movement  in  the  early  stages. 

Treatment . — Wherever  possible  in  acute  sprains  the 
treatment  by  Graduated  Contraction  is  commenced  from 
the  outset,  and  the  earlier  the  case  comes  under  treat¬ 
ment  the  sooner  will  it  recover.  Active  treatment  is 
commenced  usually  twenty-four  hours  after  the  injury ; 
it  does  not  cause  increased  pain,  but  rather  immediate 
relief.  The  contractions  first  produced  should  be  small, 
and  nothing  like  full  contraction  of  the  affected  muscle 
should  be  attempted. 

In  a  case  of  joint  sprain,  the  muscles  which  normally 
move  and  control  the  joint  are  treated,  and  the  joint 
itself  is  gently  moved  by  their  contractions.  No  pain  is 
produced  even  by  the  joint  movement,  although  the 
patient  may  be  quite  unable  to  produce  that  movement 
himself,  voluntarily,  on  account  of  pain. 

The  strained  muscle  is  damaged  to  an  extent  de¬ 
pending  on  the  severity  of  the  accident,  and  its  tone  is 
altered. 
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What  is  claimed  is  that  restoration  of  normal  tone, 
the  essential  factor  to  recovery,  is  brought  about  more 
quickly  by  this  method  than  by  any  other. 


Fig.  13. — Fracture  of  the  Fibula  without  Displacement. 


This  restoration  is  immediate  but  temporary — - 
each  succeeding  treatment  produces  more  lasting 
benefit. 

The  patient  is  of  necessity  conscious  of  this  improve- 
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|  ment,  and  commences  to  use  the  limb,  and  so  by  active 
;  exercise  hastens  his  own  cure. 


Fig.  14. — Lateral  View  of  Same  Case.  The  Oblique  Fracture 
of  the  Fibula  is  just  visible  in  the  Skiagram. 

In  many  cases  the  fracture  cannot  be  seen  in  this  view,  whilst  it  may  still 
be  obvious  in  the  antero -posterior  view. 


And  here  let  it  be  stated  that  rest  has  no  part  in  the 
treatment  of  sprains  after  the  first  twenty-four  hours, 
unless  the  pain  is  excessive.  In  looking  through  the 
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notes,  taken  at  the  time,  on  my  own  cases,  I  find  it  has 
very  seldom  been  necessary  to  tell  the  patient  to  refrain 
from  using  the  limb.  On  the  contrary,  he  has  been 
encouraged  to  exercise  gently  the  damaged  joint.  I 
am  aware  that  this  is  contrary  to  the  recognised  teaching, 
but  I  have  seen  no  bad  results  follow.  In  some  cases 
the  patients  have  been  medical  men,  and  I  have 
had  some  difficulty  in  persuading  them  to  use  the 
limb  at  first,  or  bear  any  weight  on  an  ankle-joint  in 
the  early  stages.  Once  I  have  overcome  this  diffidence, 
there  has  been  no  further  trouble. 

I  am  always  at  considerable  pains  to  re-educate  these 
patients  when  they  commence  to  walk,  pointing  out  the 
necessity  of  taking  short  steps,  bearing  a  due  proportion 
of  the  weight  on  the  injured  limb,  heel  and  toe  walking, 
and  so  forth. 

Light  massage  is  advisable  in  addition  in  acute 
cases.  This  is  the  readiest  method  of  reducing  the 
swelling  and  overcoming  the  pain  caused  by  the 
distension  of  the  joint  and  surrounding  structures. 
This  massage  can  be  undertaken  without  in  any  way 
interfering  with  the  treatment  by  Graduated  Contraction 
already  recommended.  Indeed,  both  are  necessary, 
the  one  to  restore  tone  to  the  muscles — the  other  to 
reduce  the  oedema.  The  necessary  mobilisation  is 
carried  out  physiologically  by  the  active  contractions 
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of  the  patient’s  muscles,  therefore  no  passive  move¬ 
ments  need  be  given. 

Pressure  Bandage — If  there  is  much  swelling,  it  is 
helpful  to  apply  pressure  by  firm  bandaging  applied 
over  many  layers  of  cotton  wool  for  a  few  hours.  This 
is  only  applicable  to  cases  seen  immediately  after  the 
accident,  and  is  to  be  recommended  during  the  first 
twenty-four  hours. 

The  joint  and  neighbouring  part  of  the  limb  are 
swathed  in  wool — a  considerable  thickness  being  applied, 
and  pressure  is  obtained  by  applying  a  bandage  tightly 
over  this.  The  bandage  should  be  applied  firmly  and 
evenly.  Another  layer  of  wool  is  wrapped  round 
outside  this  bandage  and  a  second  bandage  tightly 
wound  round  this. 

At  the  end  of  a  few  hours  the  bandage  should  be 
removed.  Its  use  is  mainly  in  preventing  further 
extravasation  and  in  promoting  absorption. 

Strapping. — The  alternative  line  of  treatment  to 
electrical  stimulation  and  massage  consists  in  the  use 
of  adhesive  plaster  strapping  ;  but  in  most  cases  I 
prefer  to  rely  on  the  immediate  restoration  of  normal 
tone  in  the  muscles  produced  by  the  method  described. 
In  slight  sprains  this  is  all  that  is  necessary,  and  the 
functional  result  is  speedily  obtained.  Once  restore 
tone  in  the  muscle,  and  it  will  of  itself  support  the 
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injured  joint.  The  treatment  by  strapping  is  most 
often  called  for  in  dealing  with  severe  sprains  of  the 
ankle-joint,  with  rupture  of  one  or  other  of  the  lateral 
ligaments.  The  strapping  is  applied  so  as  to  keep  the 
damaged  ligament  relaxed,  by  holding  the  foot  slightly 
inverted  or  everted  as  may  be  necessary,  and  so  avoiding 
injury  to  the  newly  formed  fibrous  tissue.  Crooking 
of  the  heel  of  the  boot  and  increasing  the  thickness  of 
the  sole  on  the  inner  or  outer  side,  as  may  be  necessary, 
also  prevent  over-stretching  of  the  damaged  part. 

When  the  joint  is  supported  by  the  plaster,  the 
patient  can  as  a  rule  walk  with  some  degree  of  comfort, 
and  he  should  be  encouraged  to  do  so,  his  early  attempts 
being  supervised  and  walking  instruction  given.  Func¬ 
tional  use,  provided  it  does  not  cause  fresh  injury, 
is  a  speedy  and  effective  stimulant  to  recovery. 

In  acute  sprains  the  treatment  advised  is  Graduated 
Contraction  once  a  day  for  twenty  minutes,  with 
increasing  amplitude  of  joint  movements  from  day  to 
day,  together  with  gentle  massage  in  the  early 
stages  to  reduce  the  swelling,  and  so  get  rid  of  the 
pain.  I  do  not  strap  up  the  joint  in  slight  cases  after 
or  between  treatments. 

Strains  of  the  Adductors. — I  have  come  across  a 
large  number  of  cases  of  sprained  adductor  longus 
which  have  been  treated  by  strapping,  and  have 
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gradually  become  so  bad  that,  even  with  the  strap¬ 
ping  on,  they  cannot  ride  without  pain  or  in  any 
comfort.  The  strapping  has  simply  acted  as  a  stop, 
applied  near  the  pelvic  attachment,  the  common  site 
of  injury  ;  it  has  enabled  the  muscle  to  act  between 
its  fixed  point  below,  viz.,  attachment  to  the  femur, 
and  this  temporary  fixed  point  (the  ring  of  strapping) 
above. 

The  actual  muscle  injury  has  joined  up  perhaps,  but 
with  intramuscular  adhesions,  formed  from  the  organ¬ 
ised  lymph.  This  part  of  the  muscle  between  the 
strapping  and  the  pelvic  attachment  has  not  been 
exercised,  and  is  toneless  and  painful  as  soon  as  it  is 
called  upon  to  act. 

Moreover,  the  shortened  adductor,  between  the  strap¬ 
ping  and  the  femoral  attachment,  is  still  liable  to 
injury  in  jumping,  etc.,  and  should  this  shortened 
muscle  get  strained — as  in  practice  it  sometimes  does 
— the  patient  is  worse  off  than  ever. 

I  have  seldom  known  massage  promote  recovery  in 

* 

a  true  “  rider’s  strain.”  In  this  condition  the  treat¬ 
ment  here  recommended  can  be  advised  with  confidence 
and  with  every  hope  of  success,  even  in  long  standing 
and  stubborn  cases,  and  no  matter  what  other  line  has 
been  adopted  and  failed  previously.  Treatment  should 
be  given  daily  in  these  cases,  powerful  contractions 
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obtained  and  no  bandage  allowed.  At  the  end  of 
week  in  an  average  case  the  patient  is  permitted  to 
get  on  a  horse  and  hack  about  quietly.  This  is  an 
advantage,  as  it  educates  the  recovering  muscle  to 
functionate  and  take  part  in  the  movement  of 
adduction. 

During  the  second  week,  exercises  against  resistance 
are  added,  and  at  the  end  of  this  period — i.e.,  a  fortnight 
--the  patient  should  be  able  to  resume  hunting. 

The  following  account  of  the  case  of  R.  C.  T.,  who 
consulted  me  on  November  9th,  1911,  gives  a  fair 
picture  of  what  often  happens  in  these  cases. 

The  patient  strained  his  adductor  hunting  in 
January,  1911.  He  was  treated  by  strapping  and 
later  by  massage  and  exercises,  and  hunted  no 
more  that  season.  He  rode  quiet  horses  during  the 
summer  without  pain.  On  the  first  day’s  hunting  in 
November,  without  any  apparent  cause,  “  the  leg  went 
again.”  He  was  unable  to  walk,  and  two  days  after¬ 
wards  noticed  a  “  lump  ”  over  the  affected  muscle. 
He  was  told  he  could  not  hunt  again  that  season,  and 
that  the  prognosis  as  regards  ultimate  cure  was  bad. 
I  saw  him  a  fortnight  after  the  second  accident.  There 
was  a  small  hsematoma  near  the  pelvic  attachment  of 
the  adductor  longus,  which  muscle  was  lacking  in  tone 
and  tender  on  pressure. 
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At  the  end  of  nine  days'  treatment  he  was  allowed 
to  hack,  and  on  the  25th,  i.e.,  after  sixteen  days 
in  all — he  hunted.  He  was  “  seven  hours  in  the 
saddle,  had  some  good  jumps  and  absolutely  no  pain 
at  all.” 

He  reported  at  the  end  of  December  that  he  had  been 
hunting  regularly  and  had  had  no  further  pain  or 
disability. 

Sprains  in  the  neighbourhood  of  the  Elbow. — The 
sprains  in  the  neighbourhood  of  the  elbow  are  not 
quite  so  easy  to  deal  with.  In  many  the  results 
are  excellent,  but  some  are  particularly  resistant  to 
this  as  to  all  other  forms  of  treatment  which  I  have 
tried,  and,  judging  from  the  length  of  history  these 
patients  often  give,  which  others  have  tried  as  well. 

Strapping  or  bandaging,  massage  and  exercises,  and  in 
resistant  cases  “  the  hot  needle,”  all  have  their  sup- 
porters.  I  would  add  the  treatment  by  Graduated 
Contraction  and  also  by  ionisation  to  the  list,  but 
a  guarded  statement  should  always  be  made  as  regards 
the  immediate  prognosis. 

In  my  experience  they  all,  or  nearly  all,  get  right  in 
time.  It  is  quite  easy  to  cure  the  immediate  condition, 
but  it  is  no  real  cure  if  the  symptoms  return  soon  after 
resuming  the  form  of  exercise  which  originally  gave 
rise  to  them. 
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In  cases  of  sprain  of  the  muscles  about  the  elbow 
a  skiagram  should  be  taken  to  see  whether  there  are 
any  signs  of  arthritic  change  in  the  elbow  or  superior 
Radio-ulna  articulations,  as  this  condition  often  gives 
rise  to  a  similar  chain  of  symptoms. 

These  elbow-joint  lesions — tennis  elbow  and  so  on — - 
differ  from  ordinary  sprains  in  being  caused  generally 
by  the  cumulative  effect  of  certain  active  move¬ 
ments. 

In  many  cases  the  history  of  onset  is  gradual,  and 
this  is  a  point  to  be  taken  into  consideration  when 
giving  a  prognosis.  Those  cases  which  prove  to  be 
resistant  to  treatment  are  often  found  to  have  given 
this  history. 

In  many  cases  the  results  are  quite  satisfactory, 
active  treatment  of  all  muscles  round  the  joint  being 
undertaken.  Any  adhesions  present  are  broken  down 
by  the  muscles  themselves,  as  they  are  made  to  contract 
strongly  and  independently  of  one  another. 

If  there  is  any  limitation  of  extension  this  should  be 
forcibly  reduced,  under  an  anaesthetic  if  necessary. 
This  is  not  always  easy,  as  from  the  anatomical  structure 
of  this  joint  it  cannot  be  forced  into  a  position  of 
hyper-extension. 

In  giving  a  prognosis  in  the  case  of  a  sprained  muscle 
(other  than  the  particular  types  of  case  already  referred 
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to) — e.g.,  biceps  of  the  leg — it  is  necessary  to  give 
attention  to  the  history  of  the  accident. 

In  this  case  the  lesion  is  a  laceration  of  muscle  fibres 
with  some  degree  of  rupture.  This  may  be  marked  so 
that  one  can  feel  a  definite  sulcus,  or  may  be  apparently 
slight  and  nothing  may  be  felt  on  examination. 

But  the  point  to  which  I  attach  importance  is  as  to 
whether  or  no  the  injury  was  caused  by  overaction  of 
the  muscle  or  was  due  to  external  causes.  In  the 
latter  case,  too,  there  mav  often  be  an  actual  sulcus 
to  be  felt. 

In  my  experience,  a  muscle  injury,  the  result  of  over¬ 
action  of  the  muscle,  takes  much  longer  to  recover  than 
does  one  due  to  external  trauma. 

The  biceps  is  sometimes  damaged  by  athletes,  in,  e.g., 
suddenly  starting  to  sprint,  and  although  an  apparent 
cure  can  be  obtained  in  a  few  days  with  loss  of  all  pain 
and  no  limping  or  disability  in  walking,  yet  the  injury 
will  recur  very  readily  if  the  muscle  is  again  subjected 
to  similar  strain. 

Strapping  the  muscle  will  not  prevent  this  recurrence. 
Gradual  exercises  should  be  given,  and  no  sudden 
strain  be  thrown  on  the  muscle  for  a  period  of  from 
three  weeks  to  a  month. 

On  the  other  hand,  if  the  disability  is  caused  by, 
say,  a  kick,  there  is  not  the  same  liability  to  recurrence, 
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and  a  much  shorter  convalescence  is  recommended. 
The  site  of  previous  rupture  of  the  muscle  fibres  may 
be  evident  for  some  years  after  the  injury,  and  may 
not  disappear  at  all. 

The  ruptured  fibres  join  up  by  fibrous  tissue,  and 
the  whole  muscle  will  functionate  perfectly  well,  and 
suture,  by  operation,  is  seldom  called  for. 

I  think  a  point  in  favour  of  treating  these  muscle 
injuries  by  the  Graduated  Contraction  method  is  that 
every  fibre  is  made  to  contract.  In  this  way,  intra¬ 
muscular  adhesions  between  the  various  muscle  bundles 
may  be  prevented,  or  should  they  be  formed  are  stretched 
and  broken  down,  and  contractures  in  the  neighbourhood 
of  the  scar  in  the  muscle  when  union  is  completed  are 
prevented. 

There  is  in  addition  a  psychic  effect,  which  is 
produced  in  the  mind  of  the  patient  when  he  sees 
his  own  joint  moved  by  the  contractions  of  his  own 
muscles  without  pain.  This  is  undoubtedly  of  value, 
and  may  considerably  shorten  the  convalescence. 


CHAPTER  IV 


THE  SEQUELAE  OF  ACUTE  SPRAINS — CHRONIC  SPRAINS 

A  simple  sprain  which  is  neglected  or  inefficiently 
treated  is  likely  to  be  complicated  by  further  symptoms, 
and  the  disability  is  termed  a  chronic  sprain. 

The  most  common  sequelae  of  acute  sprains  are  : — 

I.  Persistent  pain, 

II.  Adhesions, 

III.  Atrophy, 

IV.  Recurrent  synovitis, 

and  they  could  in  the  main  be  obviated  if  these  injuries 
were  correctly  diagnosed  and  treated  with  the  care 
and  attention  which  they  demand. 

A  sprain  treated  on  the  old-fashioned  lines  of  rest, 
splintage,  ice-bags,  and  evaporating  lotions  will  be  very 
often  followed  by  one  or  more  of  these  complications. 

The  treatment  of  these  conditions  supplies  the  main 
field  of  work  for  the  bonesetter  at  the  present  time,  and 
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will  continue  to  do  so  until  the  medical  profession,  as  a 
whole,  will  devote  to  the  treatment  of  injuries  the  same 
care  as  is  given  to  other  branches  of  surgery. 

Until  medical  men  recognise  that  in  the  treatment 
of  these  cases  there  is  something  to  be  learnt  apart 
from  the  ordinary  teaching  of  the  text-books,  cases 
will  still  drift  to  the  bonesetters,  who  will  continue  to 
gain  much  credit  from  their  successes,  and  lose  but 
little  by  their  failures.  That  bonesetters  do  harm  in 
some  cases  is  self-evident  and  universally  agreed — 
that  they  do  good  in  some  is  equally  certain. 

To  say  that  the  bonesetter’s  methods  are  well  known 
is  not  enough.  Has  the  medical  profession  got  the 
same  or  improved  methods  at  its  disposal,  and  are 
these  methods  put  into  practice  ? 

These  methods  are  quite  well  known  and  at  the 
disposal  of  every  qualified  man.  They  consist  in  the 
main  in  breaking  down  adhesions  by  manipulation, 
and  the  most  successful  cases  are  those  in  which  the 
adhesions  are  peri-articular. 

Are  these  methods  put  into  practice  ?  Judging  from 
the  length  of  history  often  obtained  from  this  type  of 
patient,  I  should  say  that  in  many  instances  they  are 
not  practised.  What  often  happens  is  that  the  stiff 
and  painful  joint  is  wrenched  under  gas,  but  that  it 
stiffens  up  again  and  the  patient’s  condition  is  not 
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improved  in  the  slightest.  The  patient  is  told  to  rest, 
and  the  treatment  by  forcible  manipulation  is  con¬ 
demned. 

Or  again,  in  some  cases  the  wrenching  is  repeated  at 
frequent  intervals,  the  joint  being  forcibly  moved  daily. 
The  range  of  movement  gets  less  and  less,  the  pain 
persists  and  becomes  more  acute,  and  again  the  line  of 
treatment  is  condemned. 

What  has  really  happened  in  these  cases  is  that  the 
wrenching  has  not  been  carried  sufficiently  far.  For 
example,  if  it  is  considered  desirable  to  break  down  ad¬ 
hesions  round  a  knee-joint,  it  is  not  enough  to  get  full 
flexion  and  full  extension.  Full  rotation  with  flexion, 
and  with  flexion  in  all  its  stages,  must  be  made  sure  of. 
If  the  knee  is  simply  bent  forcibly,  small  adhesive 
bands  are  left  unbroken,  and  probably  stretched  by 
the  manipulation.  These  will  necessarily  become  in¬ 
flamed  and  give  rise  to  pain.  Had  the  wrenching  been 
thorough,  they  would  have  been  completely  divided 
and  caused  no  more  trouble. 

As  pointed  out  long  ago  by  Wharton  Hood  in  his 
description  of  the  methods  of  the  celebrated  bonesetter, 
Hutton,  it  is  this  rotation,  so  often  omitted,  which  is 
regarded  by  the  bonesetter  fraternity  as  so  important. 
Wharton  Hood  writes  of  Hutton  as  saying,  “  Pulling 
is  of  little  use,  the  twist  is  the  thing/’ 
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Another  point  to  be  remembered  in  breaking  down 
the  adhesions  in  stiff  joints  is  that  one  complete  move 
ment  in  every  direction  is  all  that  is  necessary. 

Wharton  Hood  describes  the  method  of  applying  the 
force.  The  most  tender  point  about  the  joint  in  move¬ 
ment  in  any  given  direction  being  found,  this  point  is 
anchored  with  the  thumb.  The  other  hand  grasps  the 
limb  below  the  joint,  and  rotates  it,  so  as  to  put  the 
opposing  muscles  at  a  disadvantage.  The  limb  is 
then  forcibly  flexed  or  extended  to  the  full  range  of 
movement,  and  at  the  same  time  rotated.  As  pointed 
out  above,  rotation  must  never  be  omitted. 

Choice  of  Ancesthetic. — The  choice  of  anaesthetic  is 
of  importance  when  the  breaking  down  of  adhesions 
is  undertaken.  Nitrous  oxide  gas  alone  is  unsatis¬ 
factory,  because  in  order  that  the  manipulations  may 
be  carried  out  satisfactorily  two  things  are  necessary. 

(i)  Sufficient  time ,  so  that  the  operator  need  not  be 
hurried,  but  can  methodically  carry  out  the  various 
manipulations. 

(ii)  Muscular  relaxation. — Although  there  may  be 
sufficient  time  allowed  with  gas,  there  is  usually  spasm 
of  the  muscles. 

Used  in  combination  with  oxygen,  by  a  skilled 
ansesthetist,  nitrous  oxide  suffices  for  many  cases,  but 
in  dealing  with  the  shoulder- joint  or  the  hip- joint  a 
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general  anaesthetic,  either  chloroform  or  ether,  or  a 
combination  of  the  two,  is  to  be  preferred. 

Diagnosis. — It  is  essential  before  undertaking  the 
treatment  of  such  a  case  to  have  a  very  clear  idea  of 
what  has  happened,  and,  as  far  as  possible,  of  the  extent 
of  the  damage,  if  anything  like  an  accurate  prognosis 
with  regard  to  the  length  and  result  of  treatment  is  to 
be  given. 

An  X-ray  examination  should  be  made  in  every 
case,  skiagrams  being  taken,  as  a  screen  examination 
is  insufficient.  The  examination  of  the  joint  must 
include  a  comparison  with  that  of  the  opposite  side, 
as  it  is  only  by  this  means  that  slight  limitation  of 
movement  in  any  one  direction  can  be  noted,  and 
moreover,  the  range  of  movement  allowed  in  a  normal 
joint  varies  in  different  individuals. 

A  very  slight  limitation  of  a  movement  in  the  ankle- 
joint  gives  rise  to  pain  on  walking,  and  until  the  limita¬ 
tion  of  movement  is  overcome  the  pain  recurs.  No 
treatment  short  of  forcible  breaking  down  of  the 
adhesion  will  cure  such  a  case.  This  simple  procedure 
is  followed  by  complete  cure.  Often  these  ailments 
are  diagnosed  vaguely  as  “  rheumatism,”  and  are  given 
various  treatments  at  spas  and  hydros. 

A  case  in  point  which  serves  as  an  instance  is  that  of 
a  girl  I  saw  in  1913.  She  gave  a  history  of  a  bad 
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sprain  three  years  before,  through  a  fall,  skating.  She 
was  laid  up  for  six  weeks  at  the  time  and  was  told  she 
had  torn  the  ligaments  of  her  left  ankle.  X-ray  exam¬ 
ination  immediately  after  the  accident  did  not  reveal 
a  fracture.  At  the  end  of  a  year,  during  the  whole  of 
which  time  she  had  been  unable  to  walk  any  distance 
or  take  part  in  games,  she  again  damaged  the  ankle. 
She  was  laid  up  for  a  further  period  of  some  months, 
and  was  then  given  special  boots  and  told  to  walk  and 
exercise  the  foot.  She  was  unable  to  do  this  to  any 
extent  on  account  of  the  pain  produced  by  the  exercise, 
and  when  I  saw  her  three  years  after  the  original  acci¬ 
dent  she  said  she  could  only  walk  about  a  mile,  and 
could  not  play  golf  or  tennis.  After  walking  she 
always  had  pain  in  the  ankle,  which  ached  and  some¬ 
times  kept  her  awake  at  night.  Two  years  before  I 
saw  her  the  ailment  had  been  diagnosed  as  chronic 
neuritis,  but  had  failed  to  respond  to  any  treatment 
advised,  and  a  year  later  she  had  taken  other  advice. 
This  time  ionisation  with  iodine,  massage  and  electrical 
treatment  were  ordered,  but  produced  no  good  result. 

There  was  no  evidence  of  tubercle,  the  joint  move¬ 
ments,  which  were  nearly  complete,  were  painless, 
and  an  X-ray  examination  showed  a  normal  ankle- 
joint. 

On  comparing  the  movements  of  the  two  ankles, 
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however,  dorsiflexion  on  the  left — the  affected  side — 
was  not  quite  so  full  as  on  the  right. 

The  adhesions  were  broken  down  without  difficulty, 
and  the  muscles,  which  were  weak  from  continued 
disuse,  were  treated  for  a  short  time  by  Graduated 
Contraction  and  exercises. 

One  month  later  the  patient  was  playing  tennis  and 
getting  about  normally,  which  she  had  not  done  for 
three  years.  I  heard  from  her  a  year  later  that  the 
ankle  had  given  no  more  trouble. 

This  case  presented  no  particular  difficulty,  but  I 
have  described  it  in  some  detail  because  it  is  just  the 
type  of  case  which  a  bonesetter  would  have  cured. 
The  only  point  was  to  recognise  the  slight  limitation 
of  movement,  and  having  recognised  it  to  realise  that 
this  was  accounting  for  the  pain  and  disability.  The 
treatment  was  easy,  and  yet  this  girl  had  been  more 
or  less  incapacitated  for  three  years. 

Diagnosis  of  Intra-articular  Lesions. — When  there  is 
a  lesion  in  the  joint  there  is  usually  pain  on  move¬ 
ment  in  every  direction.  When  there  is  complete 
freedom  of  movement  in  one  or  more  directions,  the 
lesion  is  probably  periarticular,  and  complete  breaking 
down  of  the  adhesions  will  be  successful. 

Limitation  of  movement  in  all  and  not  merely  in  one 
direction  is  evidence  of  arthritis,  and  forcible  manipula- 
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tion  under  an  anaesthetic  is  likely  to  fail  in  cases  in 
which  the  joint  surfaces  are  involved. 

Treatment  by  Gradual  Correction. — If  the  joint  itself  is 
involved,  the  method  of  correction  by  gradual  splinting, 
with  extension  as  advocated  by  Robert  Jones, 
should  be  attempted,  as  rough  handling  will  be  followed 
by  inflammation  and  still  further  limitation  of  move¬ 
ment,  if  the  arthritic  changes  are  active. 

The  method  of  gradual  correction  of  deformity  for 
limitation  of  flexion  at  the  elbow,  by  the  collar  and  cuff 
(Owen  Thomas),  will  serve  as  an  example.  A  leather 
collar  encircles  the  neck,  and  a  second  one  the  wrist, 
and  the  two  are  joined  by  a  strap  or  bandage,  which 
is  applied  with  as  much  tension  as  is  allowed  by 
the  patient.  The  continuous  pull  on  the  joint  will 
increase  the  angle  of  flexion  and  the  bandage  will 
become  loose.  The  bandage  is  tightened  from  time  to 
time  until  the  flexion  allows  the  hand  to  be  brought 
to  the  neck.  The  collar  and  cuff  are  now  removed 
and  the  forearm  is  bandaged  to  the  arm,  in  flexion. 

When  full  flexion  has  been  gained,  the  elbow  is 
gradually  allowed  to  extend  again.  A  few  degrees  of 
flexion  are  allowed,  the  movement  being  limited  by 
the  collar  and  cuff,  which  is  reapplied.  The  patient 
must  control  the  movement,  and  retain  power  of 
flexion,  before  the  bandage  is  loosened  and  more  ex 
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tension  allowed.  When  he  is  enabled  to  flex  the  arm 
voluntarily  from  extension  to  about  a  right  angle  the 

apparatus  is  removed.  The  force  of  gravity  and  the 

$ 

use  of  the  arm  gradually  increase  this  extension. 

A  screw  extension  apparatus  for  overcoming  flexion 
deformity  is  illustrated,  working  on  a  similar  plan  to 
the  Turner  splint  for  the  knee. 

Further,  the  method  for  the  gradual  correction  of 
deformity  by  the  application  of  gradual  force  by  con¬ 
tinuous  splintage  is  recommended  : 

(1)  In  cases  of  subacute  arthritis  of  long  standing, 
in  which  movement  is  markedly  restricted. 

(2)  In  cases  of  deformity  resulting  from  contracture 
of  scar  tissue ,  the  result  of  either  wounds  or  burns, 
limiting  joint  movement. 

(3)  In  treating  Volkmann’s  ischaemic  paralysis  or 
contractures  following  peripheral  nerve  injuries.  In 
all  these  cases  the  gradual  stretching  will  yield  in¬ 
finitely  better  results  than  will  be  got  by  attempts 
at  forcible  breaking  down  of  the  obstruction. 

Satisfactory  results  may  be  obtained  in  cases  in 
which  the  disability  is  due  to  post  traumatic  osteo¬ 
arthritis  by  forcible  manipulation  under  an  anaesthetic 
followed  immediately  by  massage  and  movements. 
The  disease  in  these  cases  is  inactive,  and  muscular 
wasting  with  a  stiff  joint  the  main  symptom. 


52 


CHRONIC  SPRAINS 


In  these  cases  the  manipulations  may  have  to  be 
repeated  more  than  once.  Gentle  massage  should  be 
commenced  before  the  patient  has  recovered  from  the 


Fig.  15.  —  Stage  I.  Gradual  Correction  of  Deformity  in  Case  of 

Flexed  Elbow-joint. 

This  joint  had  been  flexed  for  six  months  by  contracted  scar  tissue  and 

fibrosis  of  the  muscles. 


ansesthetic  and  repeated  two  or  three  times  during 
the  first  twenty-four  hours.  This  massage  will  relieve 
the  pain  and  allow  the  patient  to  move  the  limb. 
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Any  markedly  wasted  muscles  should  be  treated 
from  the  first,  Graduated  Contraction  being  replaced 
by  graduated  exercises  as  they  recover. 


Fig.  16. — Stage  II.  The  Same  Ten  Days  Later. 

The  patient,  by  turning  the  screw,  having  gradually  straightened  the  arm. 
At  this  stage  the  splint  is  removed  and  a  straight  splint  applied,  to 

complete  the  correction. 


Pain  and  adhesions  go  together  in  chronic  sprains, 
the  pain  being  kept  up  by  slight  irritation  of  the  fibrous 
bands  in  movement. 


E 
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Muscular  Wasting. — The  treatment  has  already  been 
fully  discussed.  In  this  place  I  would  only  like  to 
point  out  how  often  muscle  wasting  is  the  one  really 
important  symptom. 

Impairment  of  function  at  the  shoulder-joint  and 
consequent  disability  as  a  result  of  wasting  of  the 
deltoid  is  a  common  sequel  to  the  injury  of  this  joint. 
The  wasting  is  intense  in  some  cases,  and,  moreover, 
may  be  localised  to  some  particular  set  of  fibres — 
most  often  the  posterior  fibres.  Here  the  treatment 
should  be  conducted  on  the  lines  already  laid  down. 

What  can  be  done  for  some  of  these  chronic  joint 
cases  of  long  standing  is  well  shown  in  the  following 
account  of  the  case  of  an  old  doctor  (T.)  I  saw  on  May  8th, 
1911.  The  history  was  as  follows:  He  had  damaged 
his  right  knee  in  January,  1910,  and  this  was  followed 
by  an  attack  of  “  rheumatism  ”  in  the  joint,  which 
swelled  up.  He  was  in  bed  on  and  off  for  two  months, 
and  then  used  crutches.  The  knee  got  stiff,  and  in 
November,  1910,  it  was  forcibly  manipulated,  but 
this  did  not  increase  the  range  of  movement.  He  was 
still  using  the  crutches  when  he  came  to  me,  and  had 
been  doing  so  for  seventeen  months. 

When  1  saw  him  there  was  marked  wasting  of  quadri¬ 
ceps,  especially  of  the  vastus  internus,  fluid  in  the  joint, 
and  some  lateral  movement.  Extension  was  complete, 
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but  flexion  only  possible  to  just  a  right  angle,  and 
there  was  tenderness  along  the  joint  line  on  the  inner 
side.  N-ray  examination  showed  a  normal  condition 
of  bone,  and  there  were  no  osteophytes. 

He  was  treated  by  Graduated  Contraction  of  the 
quadriceps  and  massage.  The  progress  of  the  case  is 
interesting. 

After  a  fortnight’s  treatment  he  was  able  to  bear 
|  some  weight  on  the  leg,  and  walk  with  the  aid  of  sticks. 
There  was  rather  more  fluid  in  the  joint,  but  no  change 
was  made  in  the  treatment,  nor  was  the  leg  rested  because 
of  this.  Ten  days  later  the  fluid  had  practically  gone, 
and  he  was  able  to  walk  a  short  distance  without  his 
sticks.  After  nine  weeks’  treatment  he  was  able  to 
walk  quite  well  without  sticks  or  supports  of  any 
kind,  and  the  muscular  development  was  excellent. 

He  reported  a  month  later  that  the  knee  was  as  good 
as  the  other,  and  that  he  had  walked  a  mile  or  two 
without  inconvenience. 

The  above  case  is  recorded  to  show  that  with  very 
'  extreme  wasting  a  satisfactory  result  can  be  obtained. 
The  measurements  in  this  case  were  : — - 

Circumference  of  Thigh.  May  8.  May  29.  July  14. 

3"  above  upper  border  of  patella  14"  14|"  15" 

8"  . .  „  17J"  18"  19" 
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In  cases  of  muscle  wasting,  any  tendency  to  stretching 
and  elongation  of  the  muscle  must  be  prevented. 

This  is  especially  important  in  cases  of  peripheral 
injury,  when  the  wasting  is  profound. 

By  suitable  splintage  the  muscle  can  be  kept  in 
such  a  position  that  there  is  no  direct  strain  on  its 
weakened  fibres,  nor  is  the  weight  of  the  limb  allowed 
to  drag  on  them.  Also  the  pull  of  the  opposing  healthy 
muscles  is  counteracted. 

For  example,  when  there  is  weakness  of  the  anterior 
tibial  group  and  tendency  to  foot  drop,  the  foot  should 
be  kept  by  a  splint  at  a  right  angle,  or  less  than  a  right 
angle  to  the  leg  ;  the  wrist  and  hand  are  kept  dorsi- 
flexed  if  there  is  marked  wasting  of  the  extensors,  as 
in  lead  neuritis,  or  paralysis  following  injury  to  the 
musculo- spiral  nerve. 

The  use  of  splints  in  no  way  interferes  with  the  treat¬ 
ment  of  the  muscles  by  massage  and  electrical  stimu¬ 
lation. 

It  is  in  cases  of  marked  wasting,  or  loss  of  function 
due  to  the  muscular  weakness,  that  this  method  of 
putting  up  the  limb  with  the  muscles  fully  relaxed  is 
necessary. 

Recurrent  Synovitis. — This  condition  and  its  treat¬ 
ment  will  be  dealt  with  in  considering  the  treatment 
of  the  knee-joint,  in  which  situation  it  most  commonly 
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occurs.  Its  treatment  in  other  joints  is  on  similar 
lines. 

Sprains  of  the  Knee-joint  and  Internal  Derangement. — 
What  has  been  said  of  sprains  both  acute  and  chronic 
of  other  joints  applies  equally  to  the  knee-joint,  and  this 
fact  must  be  emphasised,  because  there  is  a  tendency 
to  regard  all  injuries  to  the  knee-joint  as  displacement 
of  a  semi -lunar  cartilage. 

The  fact  that  an  injury  to  the  knee-joint  is  in  many 
cases  a  simple  sprain,  which  is  liable  to  become  chronic 
and  be  complicated  by  muscular  wasting  and  the  forma¬ 
tion  of  adhesions,  must  not  be  overlooked.  The  knee- 
joint,  like  the  shoulder,  depends  very  largely  for  its 
strength  and  function  on  the  muscles  and  more  particu¬ 
larly  on  the  quadriceps  extensor.  The  crucial  ligaments 
and  the  strong  posterior  ligament  are  injured  but 
rarely,  and  the  type  of  case  most  often  met  with  is  a 
weak  knee,  the  result  of  quadriceps  insufficiency. 

The  condition  of  severely  damaged  internal  lateral 
ligament  is  observed  most  often  when  examining  a  knee- 
joint  after  an  operation  for  the  removal  of  a  semi-lunar 
cartilage.  Marked  lateral  mobility  of  the  joint,  with 
pain  on  pressure,  at  both  the  femoral  and  tibial  attach¬ 
ments  of  the  ligament,  together  with  the  history  of 
the  case,  suffice  for  diagnosis. 

With  quadriceps  wasting,  and  the  strain  thrown  on 
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the  joint  from  this  cause,  the  ligament  is  likely  to 
be  stretched,  but  this  will  give  rise  to  no  further 


Fig.  17. — Chronic  Synovitis  of  Right  Knee,  with 
much  Wasting  of  the  Quadriceps. 

The  wasting  in  these  cases  is  masked  by  the 
swelling  of  the  joint. 

symptoms  if  the  primary  cause — quadriceps  insufficiency 


— is  overcome 
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Now  there  is  a  great  tendency  to  regard  any  severe 
sprain  accompanied  by  pain  and  synovitis  as  an  injury 
to  one  or  other  of  the  semi -lunar  cartilages,  and 
operations  for  their  excision  are  advised  all  too 
frequently. 

The  tremendously  important  role  played  by  the 
quadriceps  is  not  generally  understood.  Any  severe 
injury  to  the  knee  is  followed  by  wasting  of  this  muscle 
group,  and  more  particularly  of  one  individual  muscle — 
the  vastus  inter nus.  This  wasting  is  masked  to  some 
extent  if  the  joint  is  distended  with  fluid,  but  it  is  always 
there.  Perhaps  of  even  more  importance  is  the  extra¬ 
ordinary  rapidity  with  which  tone  is  lost  in  the  quadriceps 
as  the  result  of  injury,  thereby  robbing  the  joint  of  what 
is  normally  its  most  powerful  support,  and  exposing 
it  to  further  risk  of  damage  on  slight  provocation. 
For  if  the  bracing  effect  of  the  quadriceps  on  the  joint 
be  lost,  lateral  movement,  with  its  attendant  dangers 
of  nipping  of  synovial  membrane  and  pinching  of  carti¬ 
lage,  is  brought  about  by  any  slight  strain  on  the  limb. 

When  the  quadriceps  is  wasted,  repeated  attacks 
of  synovitis  are  common,  owing  to  some  slight  injury 
to  the  synovial  membrane  in  eccentric  movements 
of  the  joint,  which  is  insufficiently  supported  and  has 
a  tendency  to  lateral  mobility — e.g.,  when  exposed 
to  such  trifling  injury  as  walking  over  rough  ground. 
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If  the  membrane  is  nipped,  there  is  acute  and  sudden 
pain  ;  the  patient  may  fall,  and  some  hour  or  two 
later  the  joint  will  become  distended  with  fluid,  and 
there  will  be  pain  along  the  joint  line  on  the  inner 
side. 

Rest  for  twenty-four  hours,  a  compression  bandage, 
gentle  massage  for  the  pain,  and  immediate  treatment 
of  the  muscles  by  Graduated  Contraction  are  indicated. 

I  always  advise  in  addition  ionisation  with  a  two  per 
cent,  solution  of  sodium  salicylate  if  the  amount  of  fluid 
is  at  all  excessive.  This  can  be  carried  out  three 
times  during  the  first  week,  and  after  that  twice  a  week. 
To  be  of  service,  long  sittings  (forty-five  minutes)  and 
big  currents  are  essential — 60-90  milliamperes  will  be 
borne  with  correct  technique.  Short  daily  sittings 
with  small  currents  are  useless,  and  unless  the 
ionisation  can  be  properly  carried  out  it  had  better 
be  omitted.  The  patient  walks  about  a  little  after 
the  first  twenty-four  hours,  and  is  not  kept  at 
rest  on  account  of  the  fluid,  which  gradually  becomes 
absorbed  with  movement  of  the  knee  and  returning 
strength  of  the  muscles.  Any  overstrain  will  cause 
the  joint  to  fill  up  again,  but  I  do  not  often  find  it 
necessary  to  keep  the  patient  at  rest  on  account  of 
this.  As  a  rule,  contractions  of  the  muscles  helped 
by  ionisation  suffice. 
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It  must  be  borne  in  mind  that  I  am  dealing  here 
with  the  common  type  of  case,  in  which  there  is  no 
intra-articular  lesion. 

The  presence  of  a  fractured  cartilage,  a  loose  body, 
or  sometimes  a  well  marked,  thickened  synovial  fringe, 
all  give  rise  to  fluid,  and  no  treatment  of  muscles  will 
prevent  a  recurring  synovitis. 

I  do  not  advise  a  bandage  during  convalescence, 
but  if  one  is  deemed  necessary,  it  should  not  extend 
above  the  limits  of  the  joint.  Firm  pressure  over  the 
lower  part  of  the  thigh  muscles  is  certain  to  induce 
muscular  atrophy,  and  in  consequence  a  recurrence 
of  all  symptoms  on  the  slightest  provocation. 

If  the  quadriceps  is  so  wasted  that  the  patient  is 
totally  unable  to  bear  his  weight  on  the  limb,  or  rather 
to  maintain  extension  at  the  joint,  as  in  very  severe 
cases, the  walking  caliper  splint  will  obviate  the  difficulty. 
The  patient  can  get  about,  there  is  no  pressure  on  the 
thigh  muscles,  which  are  at  rest,  and  treatment  of 
these  muscles  can  be  carried  on  until  such  time  as 
they  recover  sufficiently  to  enable  him  to  dispense 
with  the  caliper.  He  can,  as  soon  as  he  is  able, 
materially  hasten  recovery  by  practising  tightening  and 
relaxing  the  quadriceps,  standing  in  the  splint. 

If  support  is  necessary  for  the  joint  at  this  stage, 
the  knee  cage  recommended  by  Robert  Jones  should 
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be  used.  Any 
form  of  elastic 
knee  -  cap  is 
bad,  for  if  it 
is  sufficiently 
tightly  applied 
to  be  an  ac¬ 
tual  support, 
it  will  impede 
the  circulation 
and  produce 
further  atro¬ 
phy,  whilst  if 
it  is  loose  and 
comfortable  it 
ceases  to  be 
any  support. 

Now  the 
more  usually 
adopted  me¬ 
thod  of  treat¬ 
ment  in  these 
cases  is  rest 
until  all  fluid  is  absorbed,  probably  with  the  knee 
and  lower  part  of  the  thigh  firmly  bandaged,  and 
when  the  fluid  is  absorbed,  the  patient  is  ordered 


Fig.  18. — Caliper  Splint  Applied — Front  View. 
The  leather  pad  above  the  patella  is  unnecessarily 
large  in  this  case,  and  would  tend  to  produce 
atrophy  of  the  vastus  interims. 
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massage  and  some 
form  of  exercise. 

A  back  splint, 
bandaged  on  for 
walking,  still  fur¬ 
ther  hampers  cir¬ 
culation. 

The  result  of  this 
treatment  is  shown 
by  the  number  of 
cases  of  recurrent 
synovitis  of  knee 
that  are  met  with. 
In  these  cases,  in 
addition  to  the 
atrophy  there  is 
often  slight  limita¬ 
tion  of  movement. 

It  is,  I  think,  in 
cases  treated  on 
these  lines  that 


Fig.  19.— Same.  Side  View  —  Showing 
Attachment  of  the  Iron  to  the  Heel 
of  the  Boot. 


adhesions  are  par¬ 
ticularly  liable  to 
form.  The  limitation  of  ordinary  movement  may  be 
very  slight,  but  the  knee  “  feels  weak,”  and  there  is 
pain  on  the  inner  side  in  walking  on  uneven  ground 
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and  often  complained  of  in  going  up  or  coming  down 
stairs. 

These  adhesions  can  be  broken  down  by  full  move¬ 
ment,  including  rotation  of  the  leg  on  the  thigh  during 
all  degrees  of  flexion.  This  should  be  followed  by 
exercises  for  the  wasted  muscles,  any  slight  amount 
of  fluid  being  disregarded  and  the  patient  encouraged 
to  walk  or  use  the  limb. 

These  adhesions  are  often  quite  small,  and  are 
formed  from  organising  blood  clot  in  the  neighbourhood 
of  the  joint-line,  perhaps  from  some  slight  tear  of  the 
coronary  ligament. 

I  think  that  in  a  consideration  of  these  minor  adhesions 
round  the  knee  is  to  be  found  the  explanation  of  what 
is  undoubtedly  a  fact,  namely,  that  the  bonesetter 
by  his  manipulation  sometimes  completely  cures  this 
type  of  case.  Moreover,  it  is  often  after  the  qualified 
man  has  failed,  and  very  likely  operation  has  been 
advised,  that  the  bonesetter’s  services  are  called  for. 

The  whole  question  has  not  received  the  attention  it 
deserves,  and  exploratory  operation  is  often  advised 
unnecessarily. 

There  is  a  condition  of  the  knee  sometimes  met 
with,  which  must  be  carefully  distinguished  from  a 
displaced  cartilage,  in  which  the  patient  complains 
that,  on  sudden  twisting,  the  knee  gives  way,  and 
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yet  on  examination  the  quadriceps  is  found  well 
developed. 

On  inquiring  into  the  previous  history  of  these 
cases,  the  disability  is  generally  found  to  have  originated 
in  some  accident  to  the  knee-joint,  after  which  the 
patient  is  laid  up  with  fluid  in  the  joint  for  a  time. 
Subsequently,  at  varying  intervals,  he  complains  that 
the  knee  “  gave  way  ”  or  “  went  out,”  which  he  con¬ 
siders  to  be  caused  by  some  slight  twist.  Following 
this  the  joint  generally  swells  slightly  and  he  is  in¬ 
capacitated  for  a  few  days.  Careful  inquiry  into 
details  will  usually  elicit  the  fact  that  he  does  not  fall, 
and  that  there  is  no  history  of  locking. 

On  examination  there  may  be  pain  on  pressure  over 
the  joint  line  on  the  inner  side,  but  this  is  not  more 
marked  at  any  one  point  than  at  any  other. 

No  special  tenderness  on  pressure  is  noted  over  the 
anterior  attachment  of  the  cartilage  or  over  the  attach¬ 
ments  of  the  internal  lateral  ligament. 

The  quadriceps  is  well  developed,  and  there  is  no 
wasting  or  loss  of  tone. 

Full  movement  is  allowed  in  both  flexion  and  exten¬ 
sion,  but  rotation  in  full  flexion  causes  pain,  and  is 
slightly  limited. 

The  condition  is  due  to  adhesions,  the  result  of 
tearing  of  tissues  in  the  original  injury.  These  adhesions 
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are  not  pulled  on  in  ordinary  joint  movements,  and 
only  give  rise  to  symptoms  in  certain  movements,  in 
this  case  the  sudden  twist. 

Forcible  manipulation  under  an  anaesthetic  is  the 
treatment  necessary. 

The  joint  must  be  fully  flexed  and  rotated  in  each 
direction,  and  then  fully  extended. 

No  special  after-treatment  of  the  muscles  is  called  for, 
as  they  are  already  well  developed,  and  the  patient  is 
told  to  use  the  leg  and  get  about  normally. 

Intra-articular  Lesions. — The  consideration  of  cases 
which  are  curable  by  non-operative  measures  has  been 
gone  into  at  some  length,  and  much  is  claimed  for 
the  results  of  treatment  other  than  by  operation. 

But  when  operation  is  indicated,  it  should  be  most 
strongly  advised,  as  the  results,  given  appropriate 
after-treatment,  are  so  satisfactory. 

Moreover,  if  no  operation  is  performed,  the  patient 
is  perforce  obliged  to  wear  a  large  and  cumbersome 
apparatus  to  prevent  rotation  at  the  knee-joint ; 
and,  further,  even  this  will  not  absolutely  prevent 
recurrence.  Each  recurrence  is  followed  by  synovitis 
and  wasting,  and  repeated  injury  predisposes  to 
arthritic  changes  in  the  joint. 

The  injury  is  one  usually  occurring  in  adults  in 
the  prime  of  life,  so  that  operation  is  seldom 
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contra-indicated  by  the  age  or  general  health  of  the 
patient. 

Operation  is  not  indicated  in  a  primary  lesion,  as 
with  treatment  many  of  these  displacements  do  not 
recur,  but  if  there  is  recurrence,  with  the  muscles  in 
good  condition ,  the  sooner  the  offending  cartilage  is 
removed  the  better  for  the  patient. 

The  site  of  the  pain,  or  rather  tenderness  on  pressure, 
usually  just  over  the  anterior  part  of  the  cartilage, 
coupled  with  a  history  of  locking,  and  especially  this 
history,  are  the  main  points  of  diagnostic  value — 
always  having  due  regard  to  the  condition  of  the 
quadriceps. 

As  has  been  pointed  out  with  quadriceps  insufficiency 
the  symptoms  may  be  very  similar  and  yet  the  condition 
is  totally  distinct. 

A  single  recurrence  with  weak  muscles  should  be 
treated  on  the  lines  already  laid  down— that  is,  the 
function  of  the  quadriceps  should  be  restored.  Once 
the  knee  shows  a  tendency  to  recurrence  of  “  internal 
derangement  ”  with  the  muscles  normal  it  must  be 
explored. 

There  is  just  one  further  point  to  insist  on  in  this 
connection — viz.,  that  operation  does  not  cure  the 
patient,  but  rather  overcomes  the  mechanical  obstruc¬ 
tion  heretofore  preventing  the  cure.  It  removes  the 
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disability,  and  appropriate  after-treatment  will  be 
crowned  with  success.  With  inadequate  after-treat¬ 
ment  the  result  will  be  failure.  The  knee  continues 
to  swell  up,  the  pain  on  walking  is  not  diminished,  and 
the  feeling  of  weakness  and  insecurity  persists. 

After-treatment  should  be  on  the  lines  laid  down 
for  redevelopment  of  the  quadriceps,  and  this  should 
be  commenced  gently,  as  soon  as  the  wound  has  healed. 

Massage  is  of  little  help  in  this  connection,  and  cases 
are  common  in  which  months  have  elapsed  between 
the  time  of  operation  and  ultimate  recovery.  If  treat¬ 
ment  as  advised  above  be  adopted,  the  patient  can  walk 
practically  as  soon  as  the  wound  is  healed. 

Many  surgeons  like  to  keep  a  firm  bandage  on  the  knee 
for  some  time  after  operation.  So  long  as  its  limits 
are  confined  to  the  joint,  it  will  do  little  in  the  way  of 
producing  atrophy,  and  gives  the  patient  a  sense  of 
security.  No  bandage  should  be  allowed  which  tightly 
constricts  the  lower  part  of  the  thigh.  There  is  always 
some  wasting  following  the  operation — more  than  could 
be  accounted  for  from  simple  disuse  of  the  limb,  and  this 
wasting  must  be  kept  within  bounds 


CHAPTER  V 

THE  AFTER-TREATMENT  OF  PERIPHERAL  NERVE  INJURIES 

The  after-treatment  of  peripheral  nerve  injuries  is 
of  great  importance  at  the  present  time,  when  nerve 
lesions  the  result  of  gun-shot  wounds  are  so  common. 
This  after-treatment  is  mainly  concerned  with  the 
condition  of  the  muscles  and  joints.  A  consideration 
of  the  diagnosis  and  surgical  interference  is  not  within 
the  scope  of  this  chapter,  but  I  propose  to  deal  with 
the  after  treatment  in  some  detail. 

The  after-treatment  of  peripheral  nerve  injuries  may 
be  considered  under  two  headings  : — 

1.  Postural. — Which  aims  at  preventing  (or  if  neces¬ 
sary  correcting)  deformity,  and  also  preventing  the  over¬ 
stretching  of  the  paralysed  muscles  either  by  gravity 
or  by  overaction  of  their  unparalysed  opponents. 

2.  Nutrition—  Both  are  important  and  the  one  is 
the  complement  of  the  other.  It  is  by  attention  to 
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the  muscles,  joints  and  tendons  that  the  desired  func¬ 
tional  result  is  mainly  brought  about,  granting  that 
the  original  lesion  of  the  nerve  has  been  satisfactorily 
dealt  with. 

In  the  case  of  a  divided  nerve,  treated  by  operation 
and  sutured  or  freed  from  scar  tissue,  the  postural 
treatment  commences  from  the  time  of  the  operation, 
and  the  treatment  by  physico-therapeutical  methods, 
which  aim  at  maintaining  and  improving  the  nutrition, 
should  commence  as  soon  as  the  operation  wound  is 
healed. 

Treatment  must  be  persevered  with  until  such  time 
as  recovery  takes  place,  and  the  patient  regains  func¬ 
tional  use  of  the  limb.  This  time  varies,  and  no  hard- 
and-fast  rule  can  be  laid  down.  It  may  be  anything 
from  nine  months  to  two  years,  and  for  the  whole  of 
this  period  treatment  is  necessary.  The  treatment  of 
a  divided  nerve  only  commences  when  the  nerve  is 
sutured,  but  the  treatment  of  the  paralysis  resulting 
from  this  nerve  lesion  may  commence  as  soon  as  the 
case  comes  under  observation.  The  muscles  must  be 
maintained  in  as  good  condition  as  possible,  and  the 
joints  kept  free,  in  order  that  they  may  respond  when 
the  nerve  recovers  and  is  able  to  conduct  stimuli. 
Recovery  in  the  nerve  may  be  completely  discounted 
if  there  is  no  muscle  substance  remaining,  and  if 
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degeneration  has  advanced  to  such  a  stage  that  the 
muscle  substance  is  replaced  by  fibrous  tissue. 

Again,  if  the  postural  treatment  has  been  omitted, 
or  imperfectly  carried  out,  and  contracture  due  to 
the  unopposed  and  healthy  muscles  has  been  allowed 
to  -take  place,  the  nerve  recovery  is  discounted— for 
treatment  is  of  little  avail  which  leaves  the  patient 
with  a  non-paralysed  but  perfectly  useless  limb. 

I  should  here  like  to  call  attention  to  the  fact  that, 
although  I  am  referring  to  post-operative  treatment, 
most  of  the  following  remarks  hold  good  equally  for 
pre-operative  treatment  in  addition. 

A  great  deal  may  be  done  to  help  the  nutrition  of 
the  limb  before  the  divided  nerve  is  sutured.  No 
attempt  is  made  to  suture  a  divided  nerve  in  the  presence 
of  sepsis — as  healing  without  suppuration  is  an  essen¬ 
tial  to  successful  nerve  suture.  But  very  often  in  gun¬ 
shot  wounds  some  long  time  may  elapse,  during  which 
efforts  are  made  to  combat  sepsis,  and  perhaps  promote 
union  in  a  fracture,  before  the  wounds  heal.  If  such 
a  wound  is  complicated  by  the  division  of  a  nerve, 
attention  must  be  paid  to  the  treatment  both  as  regards 
posture  and  nutrition,  although  time  must  elapse  before 
exploration  and  suture  are  safe  procedures. 

The  care  and  thoroughness  with  which  this  pre¬ 
operative  treatment  is  carried  out  will  have  a  marked 

F  2 


72  PERIPHERAL  NERVE  INJURIES 


effect  on  the  time  and  possibly  on  the  completeness  of 
the  recovery. 

It  may  be  necessary,  at  the  time  of  operation,  to 
modify  the  treatment  by  posture,  in  order  that  there 
may  be  as  little  tension  as  possible  on  the  sutured  nerve. 
Often  in  gun-shot  wounds  there  is  some  difficulty  in 
approximating  the  cut  ends  of  the  nerve  owing  to 
two  or  three  inches  or  more  being  totally  destroyed 
and  replaced  by  scar  tissue,  and  every  possible  means 
is  taken  to  relax  the  tension.  It  is  obvious  that  the 
musculo-spiral  nerve,  for  example,  will  be  relaxed  if 
the  elbow  is  flexed,  and  that  the  median  and  ulnar  will 
be  relaxed  with  full  palmar  flexion  of  the  wrist  and 
hand.  These  and  similar  postural  devices  are  employed 
for  the  first  two  or  three  weeks  after  nerve  suture,  and 
it  is  very  important  that  these  positions  shall  be  in 
no  way  interfered  with. 

Treatment  by  Posture. — The  importance  of  posture 
cannot  be  over-estimated.  It  is  in  fact  all-essential  to 
recovery.  After  suture  of  a  divided  nerve  the  limb 
must  be  put  up  in  such  a  position  that  there  is  no  strain 
or  tension  on  the  paralysed  muscles.  Robert  Jones, 
in  “  Notes  on  Infantile  Paralysis,”  reports  the  case 
of  a  patient  who  for  eighteen  years  had  not  used  the 
wrist  because  of  complete  wrist-drop  following  infantile 
paralysis.  Recovery  had  taken  place  in  the  nerve, 
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but  the  overstretched  extensors  could  not  functionate. 
In  two  years,  by  postural  treatment — the  wrist  being 
kept  dorsiflexed  in  a  cock-up  splint — complete  recovery 
took  place.  This  was  in  1885.  I  am  referring  to  this 
case  here  to  show  that  the  postural  treatment  is  not 
new,  although  it  is  sometimes  overlooked.  The  case 
quoted  is  one  of  infantile  paralysis  and  not  a  peri¬ 
pheral  nerve  lesion.,  but  the  same  point  holds  good  for 
both  conditions. 

The  postural  treatment  must  be  continuous,  night 
and  day,  until  the  function  is  restored,  and  the  paralysed 
muscles  should  never  be  allowed  to  be  overstretched. 

The  treatment  by  massage  and  electricity  must  not 
interfere  with  this  postural  treatment,  and  even  if  the 
splints  are  taken  off,  the  paralysed  muscles  must  be 
kept  relaxed  during  the  time  that  the  limb  is  under¬ 
going  massage  or  electrical  treatment,  as  at  all  other 
times. 

In  a  few  cases  too  long  continued  use  of  a  splint  may 
result  in  stiffness  of  the  joints,  so  that  the  patient 
complains  that  he  has  now  lost  all  power  of  movement, 
e.g.,  in  a  hand  which  previously  had  some  slight 
voluntary  power. 

For  example,  if  with  a  lesion  of  the  musculo-spiral 
nerve  the  hand  is  held  in  extreme  dorsiflexion,  and 
this  position  is  maintained  for  too  long  by  the  con- 
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tinued  use  of  the  splint,  lie  may  be  unable  to  flex  the 
wrist. 

In  practice, if  the  limb  is  treated  on  the  lines  suggested 
the  slight  movement  of  the  joint  produced  by  the 
contractions  of  the  muscles  will  prevent  this  occurrence. 
Again,  the  position  of  extreme  dorsiflexion  is  unneces¬ 
sary  and  a  moderate  degree  all  that  is  required. 

Brachial  Plexus. — For  lesions  of  the  upper  part  of 
the  brachial  plexus,  usually  affecting  the  fifth  and  sixth 
cervical  nerves,  with  paralysis  of  the  deltoid  and 
biceps,  the  arm  should  be  fixed  at  about  a  right  angle 
to  the  side  on  an  abduction  splint,  with  the  elbow  flexed. 
This  splint  may  be  made  of  metal,  or  of  plaster  of 
Paris.  It  is  important  to  make  it  as  comfortable  as 
possible,  as  it  may  have  to  be  worn  for  a  considerable 
period.  A  well-padded  strap,  passing  from  the  axilla 
on  the  affected  side  round  the  neck  on  the  sound  side, 
is  necessary  to  hold  this  splint  in  position,  and  the 
splint  should  fit  well  into  the  chest  wall,  curving  out¬ 
ward  at  its  lowest  part,  in  order  to  take  purchase  from 
the  iliac  crest. 

The  patients  tolerate  the  apparatus  very  well  in 
practice,  and  when  it  is  removed  for  washing  purposes 
the  arm  must  be  held  in  position  and  not  allowed  to 
fall  to  the  side. 

A  less  irksome,  but  less  efficient,  method  of  dealing 
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with  this  condition  is  to  support  the  weight  of  the 
arm  in  a  sling,  approximating  as  far  as  possible  the 
elbow  and  acromion,  a  similar  method  to  that  employed 
for  supporting  the  arm  after  a  dislocation  of  the  acromio¬ 
clavicular  joint.  However  well  adjusted,  this  sling 
only  prevents  over-stretching  of  the  deltoid  by  sup¬ 
porting  the  weight  of  the  arm,  and  does  not  approxi¬ 
mate  the  origin  and  insertion  of  the  muscle,  and  so 
hold  it  in  a  position  of  true  relaxation. 

Musculo- cutaneous  Nerve. — For  lesions  of  the  mus- 
culo-cutaneous  nerve,  with  paralysis  of  the  biceps,  the 
elbow  should  be  kept  flexed  by  slinging  the  wrist  to  a 
collar  round  the  neck — the  collar  and  cuff  method 
— or  more  complete  relaxation  can  be  obtained  by 
fixing  the  forearm  to  the  arm,  with  the  elbow  in 
extreme  flexion,  with  a  bandage  and  adhesive  plaster 
strapping. 

Ulnar  Nerve. — For  an  ulnar  lesion  the  clawing 
of  the  hand  due  to  paralysis  of  the  interossei  is  the 
deformity  to  be  guarded  against.  To  counteract  this 
a  small  metal  or  plaster  splint  should  be  moulded  to 
fit  the  hand,  and  arranged  so  as  to  produce  a  slight 
degree  of  flexion  at  the  metacarpo-phalangeal  joints, 
and  to  prevent  flexion  at  the  interphalangeal  joints. 

Usually  the  little  and  ring  fingers  alone  require  splint¬ 
age,  and  signs  of  commencement  of  this  deformity 
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must  be  watched  for  and  its  development  guarded 
against. 


Fig.  20. — Abduction  Splint— Front  View. 
The  splint  should  fit  more  nearly  to  the  axilla. 


Median  Nerve. — Special  postural  treatment  is  seldom 
needed  in  cases  of  median  nerve  injury.  The  main 
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deformity  in  a  lesion  of  the  median  is  extension  of  the 
first  finger  and  thumb,  and  particularly  of  the  first 


Fig.  21. — Abduction  Splint — Side  View. 


finger.  Applying  the  same  principles  in  this  case  as 
are  employed  in  the  others,  the  first  finger  should  be 
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kept  flexed  both  at  the  metacarpo-phalangeal  and  at 
the  interphalangeal  joints. 

In  cases  in  which  there  is  a  median  and  ulnar  paralysis 
combined — and  this  is  often  seen  in  practice — it  may 
be  well  to  apply  splints,  obviating  the  deformity  from 
the  commencement.  They  may  be  worn  at  night 
and  left  off  during  the  day.  The  movements  of  the 
hand  and  the  auto-massage  so  produced  are  beneficial, 
and  the  first  signs  of  deformity  can  be  watched  for 
and  guarded  against  by  applying  splints  as  soon  as 
signs  of  their  appearance  are  noted. 

Musculo- spiral  and  Posterior  Inter osseus  Nerves. — - 
In  injuries  of  the  musculo-spiral  and  posterior  inter- 
osseus  nerves  the  hand  must  be  kept  in  the  dorsiflexed 
position  by  some  form  of  “  cock-up  55  splint.  In  the 
early  stage  this  splint  should  also  support  the 
fingers — the  long  cock-up. 

The  hand-piece  of  the  splint  should  be  flexed  slightly 
at  the  level  of  the  metacarpo-phalangeal  joints,  as 
hyper-extension  of  these  joints  may  otherwise  occur. 
There  is  a  tendency  for  the  hand  to  slip  upwards  off 
the  splint,  and  if  this  occurs  the  point  at  which  the 
pressure  producing  dorsiflexion  is  taken  will  be  the 
tips  of  the  fingers,  and  extension  will  be  more  marked 
at  the  metacarpo-phalangeal  joints  than  at  the  wrist 
joint.  In  adjusting  the  splint,  which  is  applied  to 
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the  palmar  surface,  the  wrist  should  first  of  all  be  firmly 
bandaged  to  the  convex  part  where  the  hand  and  arm 
pieces  meet,  and  if  this  is  done  the  hand  will  be  main¬ 
tained  in  the  correct  position.  The  best  splint  is  one 
made  of  plaster  of  Paris  and  moulded  to  support  the 
hand  so  that  all  the  joints  of  the  hand  and  fingers  are 
kept  in  the  required  position. 

Either  form,  metal  or  plaster,  should  have  a  thumb 
piece,  as  otherwise  flexion  deformity  of  the  interphalan- 
geal  joint  of  the  thumb  may  occur,  due  to  the  unopposed 
action  of  the  flexor  longus  pollicis,  which  is  supplied 
by  the  median  nerve. 

With  commencing  recovery  a  short  splint  ter¬ 
minating  in  the  palm  and  allowing  free  movement  of 
the  fingers  should  be  used.  With  this  splint  a  glove, 
with  elastic  bands  reinforcing  the  extensor  tendons, 
is  to  be  recommended.  These  elastic  bands  should 
pass  over  a  wooden  bridge— like  a  violin  bridge — on 
the  dorsum  of  the  wrist,  as  otherwise  they  may  slip 
off  the  extensor  surface,  and  into  the  clefts  between 
the  fingers.  If  they  do  slip  in  this  way  they  will 
act  as  flexors  and  produce  the  very  reverse  effect  to 
that  for  which  they  are  intended.  The  tension  of 
this  elastic  is  such  that  it  will  allow  the  fingers  to  be 
moved  by  the  patient  voluntarily  contracting  his 
flexor  muscles,  but  keeps  the  fingers  extended — that 
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is,  the  extensors  relaxed — when  the  hand  is  not  being 
used. 

The  splints  should  be  dispensed  with  when  voluntary 
power  of  dorsiflexion  is  recovered  and  not  before. 
If  they  are  left  off  too  early  the  case  will  relapse  again. 

External  Popliteal  Nerve. — In  the  case  of  the  lower 
limb,  treatment  by  posture  is  most  often  called  for  in 
lesions  of  the  external  popliteal  nerve,  with  paralysis 
of  the  extensors  and  consequent  foot-drop. 

At  night  these  patients  should  wear  a  splint  holding 
the  foot  in  slight  dorsiflexion. 

Either  a  club-foot  shoe  or  a  celluloid  or  plaster  splint 
will  suffice.  A  light  plaster  of  Paris  splint  may  be 
easily  and  cheaply  made,  and  will  answer  the  purpose 
quite  well. 

For  prevention  of  foot-drop  during  the  day  some 
form  of  toe  elevator  must  be  attached  to  the  boot. 
There  are  many  patterns  in  use,  but  the  most  satis¬ 
factory  is  the  one  figured  in  the  illustration.  It  consists 
of  a  light  outside  iron  from  the  heel  of  the  boot,  which 
serves  as  a  support  for  a  leather-covered  iron  collar 
encircling  the  leg  quite  loosely  just  below  the  knee. 
To  this  collar  is  fixed  a  spiral  metal  spring,  which  passes 
down  under  the  trousers  and  is  attached  to  an  eyelet 
in  the  boot. 

A  felt  gaiter  may  be  used  as  the  upper  point  for 


PERIPHERAL  NERVE  INJURIES  81 

attachment  of  the  spring,  but  it  tends  to  be  pulled  down 
and  to  press  on  the  dorsum  of  the  foot,  causing  oedema. 


Fig.  22. —Apparatus  for  Use  in 
Cases  of  Foot-drop — Due  to 
Paralysis  of  the  External 
Popliteal  Nerve. 


Fig.  23. —Spring  for  dealing  with 
Foot- drop.  Note  the  leather  collar  is 
too  loose  and  does  not  take  purchase 
from  the  calf  of  the  leg. 


A  similar  objection  holds  good  in  the  use  of  a  leather 
garter,  or,  in  fact,  any  form  of  apparatus  which  takes 
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its  purchase  from  the  calf  of  the  leg  or  the  knee,  and 
to  overcome  this  the  garter  or  collar  should  be  suspended 
from  the  pelvis. 

Internal  Popliteal  Nerve.- — -With  paralysis  of  the 
posterior  tibial  group  the  foot  must  be  held  in  the 
equinus  position  to  obviate  contraction  of  the  ex¬ 
tensors  and  the  production  of  talipes  calcaneus. 

(ii)  Nutrition. — -The  measures  to  be  employed  for 
the  improvement  of  the  nutrition  of  the  paralysed  limb 
are  directed  primarily  to  restoring  the  condition  of 
the  muscles,  and  are  similar  to  those  described  in  the 
treatment  of  other  forms  of  atrophy.  Attention  must 
be  called,  however,  to  the  particular  treatment  which 
should  be  carried  out  during  the  various  stages  of 
recovery  which  take  place  as  the  nerve  regenerates. 

These  may  be  considered  under  the  following  headings  : 

1.  Electrical  Stimulation. 

2.  Massage. 

3.  Heat. 

4.  Exercises. 

Each  of  these  will  be  dealt  with  quite  briefly  in  turn, 
but  they  must  be  regarded  as  supplementary  to  each 
other  and  be  combined  in  the  treatment  of  any  actual 
case. 

Ordinarily  speaking,  treatment  commences  as  soon 
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as  the  wound  lias  healed,  and  should  be  carried  out 
daily  in  the  early  stages,  and  more  frequently  as 
recovery  advances. 

I.  Treatment  by  Electrical  Stimulation. — Here  we  are 
dealing  with  electricity  simply  as  a  stimulus,  to  provoke 
muscular  contractions.  Galvanism. — In  the  early  stages 
the  muscle  will  only  respond  to  the  galvanic  current 
(constant)  and  there  will  be  no  response  to  faradic 
stimulation. 

Therefore,  only  the  galvanic  current  is  used  at  this 
stage.  Contractions  are  produced  only  on  making  or 
breaking  the  circuit,  when  this  form  of  current  is  used, 
and  so  an  interrupting  device  must  be  placed  in  series 
in  the  circuit.  This  consists  of  a  metronome  inter¬ 
rupter.  An  indifferent  pad  is  placed  in  some  con¬ 
venient  spot  and  the  active  electrode  is  applied  to  the 
muscle.  The  interrupter  is  regulated  to  give  about 
sixty  contractions  a  minute,  and  the  treatment  is 
carried  out  daily  for  about  fifteen  minutes.  It  does 
not  matter  whether  the  anode  ( +  pole)  or  kathode 
( —  pole)  is  used  as  the  active  electrode.  That  pole 
which  gives  the  best  response  with  the  smallest  amount 
of  current  should  be  selected.  Degenerated  muscle  is 
said  to  respond  most  readily  when  the  positive  pole  is 
used  and  the  current  closed.  This  is  not  always  the 
case.  It  is  perfectly  simple  to  change  the  polarity  of 
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the  electrode  by  the  reverse  switch  on  the  apparatus, 
and  see  which  pole  gives  the  best  result  in  any  particular 
case. 

About  5-10  milliamperes  usually  suffice,  but  some¬ 
times  a  larger  amount  of  current  is  necessary  to  provoke 
contractions. 

There  is  no  need  to  remove  the  splints— if  splints 
are  being  used.  In  the  case  of  foot-drop  resulting  from 
division  of  the  external  popliteal  nerve,  the  anterior 
group  of  muscles  should  be  treated  whilst  the  foot  is 
held  at  right  angles  to  the  leg  on  a  splint.  Similarly, 
in  paralysis  of  the  extensors  of  the  wrist  due  to  mus- 
culo-spiral  injury,  the  wrist  should  be  kept  dorsiflexed 
ona  l£  cock-up  ”  splint  during  the  treatment.  Sufficient 
attention  is  not  always  paid  to  this  point,  and  harm 
may  be  done  by  stretching  the  paralysed  muscles  if 
the  joint  is  unsupported  during  such  time  as  the  muscles 
are  undergoing  electrical  stimulation. 

Faradism. — At  intervals  of  two  or  three  weeks  the 
muscles  should  be  tested  to  see  whether  there  is  any 
return  of  faradic  excitability.  As  soon  as  the  muscles 
commence  to  respond  to  this  form  of  current  it  should 
be  employed,  but  the  galvanic  current  must  be  used 
in  addition. 

The  muscles  will  not  regenerate  all  at  once,  but  will 
be  in  a  state  of  partial  degeneration.  The  regenerated 
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fibres — which  have  again  taken  on  transverse  striation 
— will  respond  to  the  faradic  current,  but  those  fibres 
which  are  still  degenerated  will  not. 

It  follows  that  if  the  faradic  current  alone  is  used,  as 
soon  as  there  is  commencing  response  to  this  form  of 
stimulus  part  of  the  muscle  only  will  be  exercised. 
Whether  the  two  currents  are  applied  together,  or 
consecutively,  does  not,  I  think,  matter. 

When  the  muscle  reaches  a  further  stage  of  recovery, 
and  responds  well  to  the  faradic,  this  is  the  form  of 
stimulus  to  be  recommended. 

The  various  muscles  should  be  exercised  as  described 
in  a  previous  chapter. 

It  is  essential  to  know  the  position  of  the  motor 
points,  as  it  is  by  stimulation  over  these  points  that 
muscular  contractions  are  most  easily  brought  about. 
Although  these  points  vary  slightly  in  different  indi¬ 
viduals  the  diagrams  are  approximately  correct.  Stimu¬ 
lation  over  the  motor  points  will  give  a  contraction 
with  quite  a  weak  current,  and  one  which  will  have 
no  effect  over  other  parts  of  the  muscles. 

Again,  the  points  where  the  main  nerves  are  nearest 
to  the  surface  must  be  known,  as  sometimes  contrac¬ 
tions  can  be  produced  with  a  faradic  current  by  stimu¬ 
lation  over  the  nerve,  when  stimulation  at  the  motor 
point  fails  to  elicit  any  response. 

c, 
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The  nerves  most  easily  approached  by  this  direct 
method  of  stimulation  are  : — 

1.  Musculo-spiral,  in  the  groove  on  the  back  of  the 
humerus  as  it  winds  around  between  the  outer  and 
inner  heads  of  the  triceps. 

2.  Ulnar  nerve,  behind  the  internal  condyle. 

3.  Median  nerve,  under  cover  of  the  biceps  in  the 
upper  and  middle  thirds  of  the  arm. 

4.  External  popliteal  nerve,  winding  round  the  neck 
of  the  fibula. 

Care  must  be  taken  that  the  recovering  muscles  are 
not  stimulated  to  the  extent  of  causing  fatigue.  For 
a  group  such  as  the  extensors  following  musculo-spiral 
injury  in  the  early  stages  about  ten  minutes’  inter¬ 
rupted  galvanic  stimulation  will  be  sufficient. 

Where  recovery  has  taken  place  to  the  extent  of 
obtaining  a  faradic  response  about  ten  minutes’ 
Graduated  Contraction  should  be  given.  Treatment  by 
electrical  stimulation  should  be  given  once  daily,  and 
should  continue,  if  circumstances  permit,  until  such 
time  as  the  patient  regains  functional  use  of  the  limb. 

II.  Treatment  big  Massage. — Massage  treatment  may 
be  employed  daily  from  an  early  stage. 

The  object  is  to  promote  nutrition  by  improving 
the  circulation  of  the  part,  thus  accelerating  the  removal 
of  waste  products  and  increasing  the  supply  of  oxy- 
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genated  blood  to  the  muscle.  Deep  kneading  and 
pinching  of  the  muscles  are  necessary,  and  the  scar 
and  site  of  the  nerve  suture  should  be  avoided. 

In  those  cases  in  which  the  patient  cannot  tolerate 
deep  massage  on  account  of  pain  light  massage  may 
be  employed  with  benefit.  Massage  treatment  should 
be  employed  for  the  whole  limb  and  not  only  for  the 
paralysed  muscles.  The  limb  both  above  and  below 
the  site  of  lesion  should  be  massaged. 

TII.  Treatment  by  Heat. — The  affected  limb  should 
always  be  kept  warm,  wrapped  in  wool,  and  protected 
from  the  cold.  In  many  of  these  cases  the  limb  is 
cold — in  some  even  it  is  cyanosed  and  blue — owing  to 
defective  circulation.  Now  one  of  the  effects  of  cold 
is  to  hinder  muscular  contractility,  not  only  volun¬ 
tary  power,  but  also  contractions  brought  about  by 
electrical  stimulation.  It  follows  from  this  that  heat 
is  of  great  value  as  an  adjunct  to  treatment,  in  improving 
muscle,  and  in  making  more  effective  the  other  forms 
of  treatment,  e.g.,  massage  and  electricity. 

Heat  in  some  form — a  basin  of  hot  water  will 
suffice — should  be  applied  before  massage  or  electrical 
stimulation. 

The  more  modern  methods  of  applying  heat — 
diathermy,  the  “  Eau  Courante,”  or  the  whirlpool  baths 
— are  all  good,  but  require  special  apparatus  which  is 
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not  always  obtainable.  In  practice  either  immersing 
the  limb  in  a  bath  of  hot  water  or  letting  water  from 
the  hot  tap  play  over  it  will  do  all  that  is  necessary. 

In  some  nerve  lesions  heat  will  relieve  pain,  but  in 
the  so-called  irritative  lesion  it  generally  has  the 
reverse  effect  and  is  contra-indicated. 

IV.  Treatment  by  Exercises. — This  is  the  form  of  treat¬ 
ment  necessary  when  recovery  is  well  advanced.  The 
various  forms  of  exercises  are  dealt  with  in  the  section 
on  this  method  of  treatment. 

Whenever  circumstances  permit,  assisted  exercises, 
given  by  a  competent  masseuse,  are  of  great  value. 
If  the  masseuse  is  experienced  the  patient  derives  the 
greatest  amount  of  value  from  the  exercises  and  does 
not  run  the  risk  of  exercising  the  recovering  muscles 
to  the  point  of  fatigue. 

In  addition  to  the  special  exercises  for  the  affected 
muscles  general  exercises  are  called  for.  This  is 
especially  the  case  in  treating  soldiers  suffering  from 
nerve  injuries.  The  period  of  convalescence  is  long 
and  irksome,  and  exercise,  both  physical  and  mental, 
is  required.  The  training  of  patients  in  skilled  occupa¬ 
tions  has  proved  of  the  greatest  value,  not  merely  in 
promoting  recovery  of  the  paralysed  limb,  but  even 
more  in  assisting  the  “  morale.'’  In  the  workshops 
adapted  for  this  purpose  the  men  are  given  a  definite, 
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regular  and  interesting  occupation  suitable  to  the 
capacity  of  each  individual  case,  and  time  hangs  less 
heavily  on  their  hands. 

The  curative  workshops,  coupled  with  physical  drill 
and  specialised  treatment  for  the  affected  limbs  on 
the  lines  laid  down,  may,  I  think,  be  regarded  as  the 
ideal  after-treatment  for  cases  of  peripheral  nerve  injury. 

Gradual  Correction  of  Deformity. — It  sometimes 
happens  that  contractures  have  already  occurred  as 
the  result  of  inefficient  after-treatment,  or  from  some 
unknown  cause,  and  must  be  overcome  in  order  that 
a  useful  limb  may  result  when  there  is  recovery  in 
the  conducting  power  of  the  nerve. 

These  contractures  should  be  overcome  by  the 
gradual  method  of  correction,  advocated  by  Robert 
Jones  and  already  referred  to,  in  discussing  the  treat¬ 
ment  of  joint  conditions  in  which  the  lesion  is  intra- 
articular,  e.g.,  subacute  arthritis. 

The  principle  consists  in  overcoming  the  contractures 
by  gradual  stretching  by  means  of  splints. 

To  make  the  matter  clear,  this  method  of  treatment 
as  applied  to  an  actual  case  will  be  described  in  detail, 
and  the  same  principles  may  be  applied  in  dealing 
with  other  joints. 

Case  H.  Paralysis  and  Contracture  of  the  Hand  follow¬ 
ing  Brachial  Plexus  Injury. — The  disability  consisted  in 


90 


PERIPHERAL  NERVE  INJURIES 


inability  to  dorsiflex  the  wrist,  or  to  extend  the  lingers, 
which  were  flexed  slightly  at  the  metacarpo-phalangeai 


Fig.  24. — First  Stage  of  Hand.  The  Fingers  could  be  Partially 
Straightened  by  further  Flexing  the  Wrist. 


Fig.  25. — Second  Stage.  A  Week  Later.  Fingers  Straightened 

on  Plaster  Hand  Splint. 


joints  and  markedly  at  the  interphalangeal.  The  wrist 
was  palmar  flexed  at  an  angle  of  about  50°  and  could 
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Fig.  26.— Third  Stage.  Correction  of  Fingers  Maintained,  and 
Wrist  Dorsiflexed  on  Long  “Cock-up”  Splint. 


Fig.  27. — Fourth  Stage.  Position  of  Hand  and  Wrist  Corrected, 
and  Easily  Held  in  Corrected  Position.  Shows  Plaster  Hand 
Splint  and  Long  “Cock-up.” 


not  be  dorsiflexed.  This  deformity  could  not  be 
corrected  by  manipulation  or  passive  movement. 


92 


PERIPHERAL  NERVE  INJURIES 


By  still  further  flexing  the  wrist  partial  correction 
of  the  distal  deformity  was  possible,  and  a  plaster 
of  Paris  splint  was  moulded  to  the  palmar  surface  of 
the  hand  and  fingers  in  their  corrected  position.  When 
the  plaster  had  set  sufficiently  to  retain  its  shape 
it  was  carefully  taken  off,  trimmed  and  allowed  to 
harden,  being  reapplied  by  means  of  adhesive  strapping.* 

The  contracture  of  the  fingers  being  thus  overcome 
and  the  recurrence  prevented  by  the  splint,  atten¬ 
tion  was  next  devoted  to  overcoming  the  flexion 
deformity  of  the  wrist. 

A  metal  splint  was  applied,  taking  purchase  from  the 
anterior  surface  of  the  forearm  above  and  from  the 
hand  splint  below,  and  the  wrist  was  bandaged  firmly 
to  this  splint,  a  pad  being  applied  over  the  dorsal 
convexity  of  the  joint — the  pressure  thus  tending  to 
correct  the  deformity.  As  soon  as  this  bandage  became 
loose — as  the  joint  commenced  to  straighten  out  under 
the  pressure — it  was  reapplied  more  firmly. 

In  this  way  the  flexion  deformity  of  the  wrist  was 
overcome,  and  the  hand  and  forearm  were  got  into 
a  straight  line.  At  this  stage  the  use  of  the  separate 
hand  splint  was  discontinued  and  a  metal  splint  was 
applied  to  the  palmar  surface  of  the  forearm  and  hand. 

*  Captain  Naughton  Dunn  kindly  showed  me  this  method  of 
correction  of  deformity  with  plaster  splints,  and  it  is  with  his  permission 
that  I  am  describing  it  here. 
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Wedges  of  felt  were  next  placed  between  the  palm 
and  the  splint  to  force  the  wrist  joint  into  a  position 
of  dorsiflexion.  These  wedges  were  placed  well  up  in 
the  palm  so  as  to  avoid  the  production  of  hyper-extension 
at  the  metacarpo-phalangeal  joints.  The  splint  was 
then  bent  to  fit  the  hand  in  its  new  position  and  more 
wedges  employed  until  the  required  degree  of  dorsi¬ 
flexion  was  obtained.  In  this  way  the  various  struc¬ 
tures  were  stretched  in  the  order  of  their  tension,  and 
when  the  corrected  position  was  attained  the  hand 
was  kept  in  this  position  until  all  liability  to  recurrence 
was  passed. 

In  the  case  of  true  ischsemic  paralysis  the  same 
method  is  employed,  but  the  correction  of  the  distal 
deformity  may  necessitate  the  use  of  several  plaster 
splints  as  the  contractures  of  the  fingers  are  gradually 
overcome,  or  small  metal  splints  may  be  applied  to  each 
separate  finger. 

The  principle  is  the  same  in  dealing  with  many 
other  deformities,  various  forms  of  splints,  either  of 
metal  or  plaster  of  Paris,  being  employed,  and  the 
position  of  the  limb  gradually  corrected  by  constant 
pressure  in  the  required  direction. 


CHAPTER  VI 


FRACTURES 

I  purpose  writing  quite  briefly  on  the  application 
of  the  graduated  contraction  method  in  the  treatment 
of  fractures,  in  order  to  show  how  this  method  may  be 
usefully  employed,  both  in  shortening  the  after-treat¬ 
ment  and  in  preventing  some  of  the  common  causes  of 
failure,  provided  that  the  two  great  principles — viz., 
reduction  of  deformity  with  correct  alignment  and 
prevention  of  recurrence  of  deformity  by  correct 
splintage,  are  carried  out. 

Speaking  generally,  if  the  deformity  is  reduced,  and 
the  fragments  are  placed  and  maintained  in  correct 
alignment,  the  results  are  satisfactory. 

It  is  the  failure  to  carry  into  practice  these  well- 
established  principles  that  is,  in  the  main,  accountable 
for  the  many  poor  results  that  are  met  with. 

In  fractures,  either  actually  involving  joints  or 
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occurring  in  their  neighbourhood,  something  more  is 
needed  in  the  way  of  treatment.  If  these  fractures  are 
kept  immobilised  in  splints  until  union  is  firm,  the 
joints  become  stiff  and  the  muscular  atrophy  is 
extreme. 

This  can  be  obviated  by  the  method  advocated, 
and  there  are  many  advantages,  and  as  far  as  I  know 
no  disadvantages,  from  its  use  ;  for  in  treatment  of 
!  these  conditions  by  graduated  contraction — 

(i)  Splints  need  not  be  removed,  and  therefore  the 
fracture  is  not  left  unsupported,  nor  is  there  any  possi- 
bility  of  recurrence  of  deformity  from  this  cause. 

(ii)  Atrophy  is  reduced  to  a  minimum,  a  matter  of 
very  real  importance,  as  affecting  the  period  of  time 
during  which  the  patient  is  incapacitated.  The  atrophy 
is  not  entirely  prevented.  What  was  called  “  active 
wasting,’’  in  speaking  of  sprains,  goes  on  in  this  case 
also.  But  the  fact  that  the  muscles  are  gently  exercised, 
almost  from  the  beginning,  largely  prevents  disuse 
atrophy  ;  and  the  tone  is  maintained,  so  that,  when 
the  union  is  sufficiently  firm  to  bear  the  body  weight 

!  in  the  case  of  the  lower  limb,  or  to  allow  of  the  using 
i  of  a  joint  in  the  case  of  the  upper,  there  is  not  that 
prolonged  period  of  convalescence  during  which  time 
the  patient  has  to  tone  up  and  re-educate  his  wasted 
muscles. 
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(iii)  Stiffness  in  joints  is  obviated,  for  from  the  first 
the  joints  are  gently  moved  by  the  physiological  con¬ 
tractions  of  the  patient’s  own  muscles. 

Moreover,  the  formation  of  adhesions,  both  between 
the  tendons  and  their  sheaths,  and  between  the  tendon 
sheaths  themselves  and  the  surrounding  structures 
on  which  they  rest,  is  prevented. 

The  trauma  which  was  accountable  for  the  fracture 
probably  damaged  the  joint  structures  as  well,  although 
it  may  be  in  only  a  minor  degree. 

Now  a  joint  injured,  no  matter  how  slightly,  and 
kept  long  at  rest  almost  invariably  becomes  stiff  from 
the  formation  of  adhesions.  It  may  be  thought  that  a 
joint  surface  damaged  by,  say,  a  T-fracture  running 
into  it,  is  liable  to  further  changes  if  early  movement 
is  allowed. 

This  is  not  my  experience,  and  in  the  skiagram 
shown  of  R.,  which  may  be  taken  as  an  example,  the 
joint  surface  is  pretty  considerably  involved.  Now 
this  case  was  treated  by  graduated  contraction,  which 
was  commenced  forty-eight  hours  after  the  accident. 
He  had  been  injured  in  a  motor  accident,  and  there 
was  considerable  damage  to  the  ligaments  and  struc¬ 
tures  of  the  wrist- joint,  with  much  swelling  and 
some  pain. 

This  wrist  was  moved  gently,  by  the  contractions 
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produced  by  stimulation  of  his  own  muscles.  The 
contractions  allowed  were  quite  small,  being  gradually 
increased,  so  that  at  the  end  of  a  week  about  twenty 
degrees  of  flexion  and  a  similar  degree  of  extension 
were  obtained. 

The  functional  result  was  excellent,  practically  the 
only  loss  of  movement  remaining  some  six  months 
later  amounting  to  a  few  degrees  of  dorsiflexion,  which 
in  no  way  interfered  with  good  functional  use  of  the 
wrist  and  hand.  No  forcible  manipulation  was  neces¬ 
sary  at  any  period  in  this  case. 

I  never  hesitate  to  move  the  joints  in  these  cases, 
and  the  important  point  is  to  insure  that  the  move¬ 
ments  produced  by  stimulation  of  the  muscles  are 
painless.  Any  irregular  or  complete  movement  would 
necessarily  .be  painful  and  would  do  harm.  Painless 
movements  are  all  that  are  necessary  to  keep  the 
joint  and  tendons  free,  and  their  range  can  be  gradually 
increased  from  day  to  day.  Any  forcible  manipulation 
is  contra-indicated. 

(iv)  Callus  is  not  formed  in  excess.  An  examination 
of  the  skiagram  in  the  case  just  recorded  is  evidence  of 
this,  particularly  as  this  is  just  the  type  of  case  in  which 
any  excessive  callus  formation  is  to  be  looked  for  and 
guarded  against. 

In  none  of  my  cases  treated  on  these  lines  has  the 
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callus  been  excessive,  or  given  rise  to  trouble  after¬ 
wards 


Fig.  28. — Comminuted  Fracture  of  Lower  End  of  Radius  and 
Ulna — showing  Involvement  of  Joint  Surfaces. 


In  the  early  stages  the  treatment  by  massage  and 
passive  movements  has  been  much  advocated  of  recent 
years. 
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If  this  form  of  treatment,  as  first  scientifically 
described  by  Championniere,  be  carried  out  without 
due  precautions  and  care,  it  will  end  in  disaster. 


Fig.  29.— Same  Fracture  Two  Years  Later. 

Showing  no  excess  of  callus  or  arthritic  change  in  the  joint.  Lhis  is  of 
interest,  as  this  case  was  treated  by  movements  by  graduated 
contraction  from  the  commencement,  and  the  function  of  the  wrist 
was  almost  perfect. 

Dr.  Mennel  writes  of  Championniere  as  "  strongly 
deprecating  the  idea  that  the  treatment  of  fractures 
I  may  be  left  in  the  hands  of  the  ordinary  masseur.  Were 
it  necessary  so  to  leave  it,  he  says  very  plainly  that 
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he  would  be  the  first  to  advocate  the  continuance 
of  the  older  methods  of  treatment  as  entailing  less 
risk  of  injury  to  the  patient  than  would  be  involved 
by  massage  at  the  hands  of  most  of  its  professors.” 


Fig.  30.— Lateral  View  of  Same  Case. 


In  all  cases,  and  so,  for  example,  in  a  case  of 
Pott’s  fracture,  splints  must  be  discarded  for  massage 
and  mobilisation  treatment,  during  the  actual  time 
this  treatment  is  in  progress.  If  there  is  fear  of  re- 
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producing  the  deformity,  massage  and  mobilisation  are 
postponed. 

This  early  removal  of  splints  constitutes  to  my 
mind  a  possible  danger,  and  is  most  certainly  a  danger 
in  the  hands  of  people  who  are  not  constantly  handling 
fractures.  Again,  the  muscle  wasting  which  goes 
on  is  considerable,  and  the  gentle  massage,  stroking, 
which  is  advised,  has  but  little  if  any  effect  on  this. 

As  in  the  case  of  sprains,  massage  is  of  the  greatest 
use  in  getting  rid  of  the  oedema  and  relieving  the 
pain.  It  should  be  commenced  from  the  earliest 
possible  moment.  Only  gentle  massage  is  permissible, 
and  the  splints  should  not  be  removed  entirely  for 
this  purpose,  but  rather  half  at  a  time,  the  limb  being 
immobilised  against  the  remaining  half  by  an  assistant 
as  described  in  the  treatment  of  a  case  of  Pott’s  fracture 
which  follows. 

The  ideal  treatment  of  a  fracture  consists  in 

(i)  Reduction  of  deformity. 

(ii)  Prevention  of  recurrence  of  the  displacement 
by  the  necessary  splintage. 

(iii)  Relief  of  pain  and  removal  of  oedema  by  gentle 
massage. 

(iv)  Prevention  of  muscle  wasting  and  of  adhesions 
by  Graduated  Contraction. 

The  pros  and  cons  of  operative  and  non-operative 
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treatment  of  fracture  are  not  within  the  scope  of  this 
chapter.  It  is  sufficient  here  to  say  that  the  reduction 
must  be  effected  and  good  alignment  obtained,  especially 
in  the  lower  limb,  if  a  good  functional  result  is  to  be 
attained. 

A  mal-united  Pott’s  fracture  is  a  crippling  deformity, 
and  no  treatment  of  muscles  will  ever  be  effective 
if  this  deformity  remains  uncorrected.  Once  the  bony 
deformity  is  corrected  by  operation,  the  leg  muscles 
should  be  built  up  again,  and  in  this  way  a  good  func¬ 
tional  result  is  obtained. 

The  reduction  of  deformity  and  the  prevention  of 
redisplacement  by  splintage  are  considered  by  some 
surgeons  to  be  quite  sufficient,  and  they  are  content 
to  dispense  with  all  early  massage  and  movements 
if  these  are  assured. 

But  1  see  no  reason  in  thus  allowing  atrophy  and  the 
formation  of  adhesions  to  occur,  when  both  can  be 
in  the  main  prevented  without  risk. 

Marked  deformity  of  the  wrist  following  an  un¬ 
reduced  Colies’  fracture  may  and  often  does  exist, 
and  if  there  is  any  contra-indication  to  reduction  and 
the  case  is  treated  by  massage  and  stimulation  of  the 
muscles,  it  may,  and  frequently  does,  yield  a  good 
functional  result. 

This  is  well  shown  in  the  case  of  a  man  who  was 
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brought  to  me  in  December,  1910.  He  had  sustained 
a  Colies’  fracture  six  weeks  before,  the  deformity  was 
not  reduced,  and  his  wrist  had  been  immobilised  in 
splints.  The  lower  fragment  was  impacted  and  the 
deformity  marked. 

The  movement  was  poor  and  limited,  and  the  power 
of  gripping  and  general  strength  in  the  hand  were  very 
little. 

The  patient  refused  operation,  as  I  told  him  1 
thought  he  could  get  a  useful  hand  without,  and  time 
was  of  the  utmost  importance.  He  was  treated  by 
Graduated  Contraction,  massage  (or  rather  unskilled 
rubbing  at  home)  and  exercises,  and  made  to  use 
the  hand,  and  this  he  was  doing  freely  in  a  fortnight. 
In  five  weeks,  except  for  the  obvious  deformity,  he 
was  cured.  That  is  to  say,  the  hand  was  quite  strong 
with  good  movement,  and  the  result  as  far  as  function 
was  concerned,  was  excellent. 

He  reported  three  months  later  that  the  wrist  gave 
no  trouble,  and  he  was  just  as  capable  as  a  wage- 
earner  as  before. 

The  treatment  of  the  muscles  is  only  part,  but  I 
think  an  important  part,  of  the  whole  treatment  of 
a  case  of  fracture. 

Take  the  actual  treatment  of  a  Pott’s  fracture 
which  has  been  reduced  under  an  anaesthetic,  and 
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in  winch  the  X-ray  examination  at  this  stage  shows 
perfect  reduction. 

The  leg  and  foot  are  immobilised  in  a  plaster  splint 
(Croft’s  method)  hinged  down  the  back  and  cut 
down  the  front,  the  whole  being  held  in  place  by  a 
bandage. 

This  splint  can  be  removed  from  one  aspect  of  the 
leg,  e.g.,  the  outer,  whilst  the  foot  and  leg  are  kept 
firmly  immobilised  against  the  inner  half,  the  hands 
of  the  assistant  replacing  the  outer  half  of  the  plaster 
case. 

There  is  no  question  of  leaving  the  leg  unsupported, 
or  altering  the  relation  of  the  leg  and  the  dorsiflexed 
and  inverted  foot.  They  are  held  to  the  splint  just  as 
firmly  and  surely  as  though  the  whole  splint  were  in 
place. 

The  muscles  on  the  outer  side  are  gently  contracted. 
(Cf.  Figs.  9,  10,  11,  in  treatment  of  acute  sprains  of 
ankle-joint.)  For  the  first  week  only  minimal 
contractions  are  permitted  and  no  complete  or  sudden 
movement  of  the  ankle  is  allowed.  The  tendons  are 
moved  in  their  sheaths  and  the  structures  surrounding 
the  capsule  are  gently  pulled  on. 

When  the  anterior  muscles  have  been  exercised  the 
external  part  of  the  plaster  splint  is  reapplied  and 
the  leg  immobilised  against  it  by  the  assistant,  whilst 
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the  inner  half  is  removed  and  the  calf  muscles 
stimulated. 

An  excellent  example  of  this  was  published  by 

Dr.  Smart  and  myself  in  the  Lancet ,  1912 

* 

Case  8.  Pott's  Fracture . — September  29th,  1910.  The 
patient  was  a  short,  heavy  man  with  Pott’s  fracture 
of  the  fibula,  and  a  good  deal  of  displacement.  Fracture 
put  up  under  an  anaesthetic  on  29th.  Immobilised  in 
a  Croft  plaster  of  Paris  splint  with  hinge  down  the 
back.  X-ray  photograph  showed  bones  to  be  in  excel¬ 
lent  position.  Four  days  later  treatment  of  the  muscles 
of  the  leg  by  Graduated  Contraction  was  commenced. 
One  side  of  the  hinged  splint  was  carefully  removed, 
and  the  leg  held  immobilised  to  the  remaining  part  of 
the  splint  by  the  nurse.  The  muscles  were  treated 
for  ten  minutes  ;  then  the  splint  was  reapplied  to  that 
side  and  removed  from  the  opposite  side  of  the  leg 
and  the  remaining  muscles  treated.  The  patient  walked 
with  the  aid  of  two  sticks  in  five  weeks,  and  nine  days 
later  gave  up  the  sticks  and  walked  perfectly  without 
support. 

U  Further  X-ray  photographs  showed  that  the  bones 
had  united  in  perfect  position  and  the  patient  made 
a  complete  recovery,  and  reported  twelve  months  later 
that  he  experienced  no  disability  as  the  result  of  the 
accident.  The  amount  of  wasting  in  this  case  was 
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very  slight.  The  calf  on  the  injured  side  at  the  end 
of  a  week  was  only  slightly  smaller  than  the  other, 
and  the  tone  of  the  muscles  was  recovered  very  quickly. 
The  ankle-joint  was  moved  from  the  first  by  the 
muscular  contraction.  The  slight  amount  of  move¬ 
ment,  which  must  of  necessity  have  taken  place  between 
the  bone  ends  at  the  site  of  fracture,  gave  rise  to  no 
pain  and  did  not  cause  excessive  callus  formation. 

It  may  be  thought  that  the  patient  was  allowed 
to  bear  weight  on  the  limb  too  soon.  I  can  only  say 
that  the  result  in  this  case  could  not  have  been  improved 
upon.  It  may  be  that  the  more  active  treatment 
suggested  improves  the  local  circulation  and  physio¬ 
logical  nutrition  of  parts,  and  so  hastens  the  consoli¬ 
dation  of  callus. 

The  other  point  of  importance  is  that  the  condition 
of  the  muscles  was  such  that  the  tendons  were  able 
to  take  their  part  in  supporting  the  joint,  and  an 
abnormal  strain  was  not  thrown  on  the  ligaments, 
as  is  usual  after  a  period  of  immobilisation.  Without 
this  support,  the  ligaments  would  have  stretched  in 
all  probability,  and  certainly  but  for  the  condition 
of  the  muscles  a  much  longer  convalescence  would 
have  been  essential. 


CHAPTER  VII 


NOTES  ON  SOME  FRACTURES  AND  DISLOCATIONS 

I.  Fractures  and  Fracture  Dislocations  of  the  Carpal 
Bones. — Fractures  of  the  carpal  bones  are  common, 
but  are  very  often  unrecognised,  and  especially  if  no 
X-ray  examination  is  made  of  the  supposed  “  sprained 
wrist. 

The  commonest  fracture  in  this  situation  is  fracture 
of  the  scaphoid,  and  this  is  fairly  often  complicated 
by  dislocation  forwards  of  the  semi-lunar. 

The  wrist  must  be  put  up  in  dorsiflexion,  and  some¬ 
times  mal-position  of  one  of  the  fragments  prevents 
this.  In  this  case,  if  forcible  manipulation  fails,  the 
scaphoid  must  be  cut  down  upon  and  the  offending 
fragment  removed. 

The  results  of  excision  at  a  later  stage  are  not  so  good, 
and  there  is  a  tendency  to  arthritic  changes  in  the  joint 
accompanied  by  pain  and  weakness  in  the  wrist. 
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If  the  semi -lunar  is  dislocated,  unless  reduction  can 
be  effected  it  should  be  removed. 

An  interesting  case  of  this  dislocation,  occurring  as 
a  separate  lesion  and  uncomplicated  by  fracture,  is 
the  following  : — 

The  patient,  W.  H.  C.,  aged  48,  on  December  13th, 
1910,  fell  down  two  stairs,  bruising  his  side,  damaging 
his  left  wrist  and  cutting  Iris  head. 

His  head  condition  and  bruised  side  rapidly  re¬ 
covered,  but  the  wrist  remained  swollen,  painful,  and 
with  marked  limitation  of  movement. 

An  N-ray  examination  was  held,  but  no  fracture 
was  discovered,  and  the  case  was  regarded  as  one  of 
a  severe  sprain  of  the  wrist.  Massage  and  movements 
were  tried,  but  these  caused  considerable  pain  and 
produced  no  beneficial  result. 

I  first  saw  the  patient  seven  weeks  after  the  acci¬ 
dent. 

The  left  wrist  was  thickened  and  there  was  a  promi¬ 
nence  just  on  carpal  side  of  radio-carpal  joint  and 
deep  to  the  flexor  tendons.  There  was  well-marked 
synovitis  of  the  flexor  tendon  sheaths. 

This  part  of  the  Avrist  was  tender  on  pressure. 

The  styloid  processes  of  the  radius  and  ulna  were 
normally  placed,  but  the  palm  appeared  to  be  short¬ 
ened  when  compared  with  that  of  the  opposite  side. 
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There  was  no  tenderness  or  swelling  in  the  anatomical 
snuff-box  to  indicate  fracture  of  scaphoid. 

The  movement  at  the  wrist  and  mid-carpal  joints 
was  markedly  restricted.  Flexion  was  almost  nil, 
extension  was  limited  to  a  few  degrees  of  movement, 
and  abduction  and  adduction  of  the  hand  were  limited, 
although  to  a  less  extent.  On  attempting  any  forcible 
movement  great  pain  was  experienced  and  also  a 
tingling  of  the  fingers  over  the  median  nerve  area. 

The  grip  with  the  left  hand  was  very  poor,  and 
there  was  very  marked  wasting  of  all  the  muscles  of 
the  forearm.  These  muscles  at  once  went  into  spasm 
on  attempting  forcible  movement  of  the  joint. 

An  X-rav  examination  showed  clearly  an  anterior 
dislocation  of  the  semi-lunar  bone. 

There  was  no  fracture  of  the  scaphoid. 

The  position  of  displaced  semi-lunar  was  such  that 
the  facet  for  articulation  with  radius  looked  directly 
backwards  and  the  concave  facet  for  the  os  magnum 
directly  forwards. 

Under  the  anaesthetic  no  further  movement  was 
possible.  Attempted  reduction  was  not  successful. 
When  the  muscles  were  relaxed  under  the  anaesthetic 
the  obstruction  to  the  joint  movement  was  obviously 
bony. 

An  incision  two  inches  long  was  made  immediately 
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Fig.  31. — Anterior  Dislocation  of  Semi-lunar,  with  no  other  Bony 

Lesion.  Antero-posterior  View. 

Note  the  anterior  horn  of  semi-lunar,  superimposed  over  the  os  magnum. 
The  dislocation  can  be  recognised  from  this  view,  although  more 
clearly  shown  in  Fig.  32. 

to  the  ulnar  side  of  the  palmaris  longus  tendon.  Pal- 
maris  longus  tendon  and  median  nerve  were  retracted 
outwards,  the  other  flexor  tendons  inwards.  The  semi¬ 
lunar  bone  was  found  lying  between  the  flexor  longus 
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pollicis  and  flexor  profundus  digitorum  with  the  concave 
articular  facet  for  the  os  magnum  looking  directly 


Lateral  view. 

forwards — the  position  which  the  skiagram  had 
previously  shown  the  bone  to  occupy. 

The  semi-lunar  had  come  forward  through  the 
capsule  of  the  wrist- joint,  which  had  completely 
closed  behind  it. 
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The  bone  was  lying  free  except  for  two  strong  liga¬ 
ments  holding  it  to  the  scaphoid  on  the  radial  side. 

These  ligaments  were  divided  and  the  semi-lunar 
was  excised. 

After  the  operation,  the  movement  at  the  wrist- 
joint  was  quite  free  and  full  flexion  was  possible. 
The  joint  was  bandaged  up  in  a  semi-flexed 
position. 

The  muscles  of  the  forearm  were  treated  on  the 
sixth  day  by  Graduated  Contraction,  and  the  wrist 
and  mid-carpal  joints  were  moved. 

The  treatment  was  carried  on  for  six  weeks,  the 
amount  of  movement  being  gradually  increased.  At 
the  end  of  this  period  the  movement  at  the  joint 
was  excellent,  and  extension,  abduction  and  adduc¬ 
tion  were  complete.  Flexion  was  almost  full,  about 
seventy  degrees,  showing  that  both  the  wrist  and 
mid-carpal  joints  were  functionating.  The  wrist- joint 
was  strong  and  the  patient  was  quite  able  to  do 
anything  with  the  hand,  and  suffered  no  ill-effects 
from  the  injury. 

The  prolonged  after-treatment  in  this  case  was 
necessary  owing  to  the  fact  that  during  the  seven 
weeks  between  the  injury  and  the  time  of  operation 
very  marked  wasting  of  the  forearm  muscles  had 
taken  place. 
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In  cases  in  which  the  scaphoid  is  fractured  in  addition, 
and  especially  when  recognised  for  the  first  time 
some  time  after  the  injury,  a  guarded  prognosis 
should  be  given.  The  functional  result  will  probably 
be  satisfactory,  but  the  movements  at  the  wrist- joint 
are  not  likely  to  be  quite  as  good  as  before. 

II.  F  'racture  of  the  Scaphoid  of  the  Tarsus. — Fractures 
of  the  os  calcis,  astragalus  and  metatarsals  are  common, 
but  fracture  of  the  scaphoid  bone  of  the  tarsus  is  a 
less  frequent  injury. 

I  mention  this  case  as  it  is  somewhat  unusual, 
and  as  the  fracture  was  un-united. 

The  history  was,  that  fourteen  days  before  the 
patient  had  slipped  in  endeavouring  to  get  on  to 
a  moving  omnibus.  He  did  not  fall,  but  failed  to 
board  the  omnibus  and  walked  with  a  limp  to  the 
station.  The  pain  was  severe  and  the  whole  foot 
swelled  some  three  hours  later.  He  had  remained 
at  home  for  a  fortnight  resting  and  massaging  the 
foot,  which  improved  each  day,  but  did  not  recover 
completely. 

On  examination  the  foot  was  somewhat  swollen, 
and  a  thickening  was  noticed  over  the  scaphoid.  He 
walked  with  a  limp. 

The  X-ray  examination  showed  the  fracture  (see 
figure). 
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The  previous  history  was  that  thirty  years  before 
when  at  school  he  had  damaged  the  foot  jumping  a 
hurdle  in  his  school  sports.  He  was  not  laid  up  at 
the  time  but  limped  about,  and  the  accident  having 
occurred  in  March  he  played  cricket  at  school  that 
summer. 

The  foot  had  been  “  weak  ”  ever  since,  and  having 
tried  various  apparatus  under  different  advice  from 
time  to  time,  he  had  eventually  ceased  to  do  anything 
for  the  condition  and  had  regarded  the  foot  as  per¬ 
manently  weak,  but  had  played  golf,  etc.,  and  got  about 
normally. 

From  the  history  and  from  examination  of  the  skia¬ 
gram  it  is  almost  certain  that  the  fracture  occurred  in 
the  first  injury  thirty  years  before,  and  that  the  recent 
injury  was  simply  a  sprain  superadded  to  a  weakened 
foot. 

He  was  treated  with  massage,  Graduated  Contraction, 
and  exercises,  and  recovered  so  as  to  regain  his  own 
normal  standard  in  a  fortnight. 

The  case  is  interesting  from  two  points  of  view. 
First,  the  comparative  rarity  of  the  lesion,  and, 
secondly,  the  effect  of  restoring  the  musculature 
in  a  condition  in  which  this  was  not  the  only  part 
affected. 

III.  Dislocation  of  Acromio-clavicular  Joint. — I  men- 
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tion  this  simply  to  call  attention  to  the  results  of 
treatment. 


Fig.  33. — Fracture  of  Scaphoid  of  the  Tarsus,  un-united  and 
with  Dorsal  Displacement  of  the  Upper  Fragment. 


Dislocation  of  the  clavicle  at  this  joint  is  very  easy 
to  reduce,  but  great  difficulty  is  experienced  in  pre¬ 
venting  recurrence  of  the  deformity. 


116 


NOTES  ON  SOME  FRACTURES 


To  so  great  an  extent  is  this  the  case  that  treatment 
by  operation  is  sometimes  advised,  so  that  the  joint 
surfaces  may  be  kept  in  apposition  by  wiring  or  similar 
fixation. 

This  procedure  is  seldom  if  ever  necessary,  and 
markedly  interferes  with  movement  of  the  arm. 

In  my  experience  the  results  of  prolonged  fixation 
are  not  very  good.  The  deformity  usually  recurs, 
and  if  by  immobilisation  the  shoulder- joint — damaged 
probably  to  some  extent  at  the  time  of  the  accident — 
is  allowed  to  get  stiff  there  will  be  some  difficulty  in 
producing  a  good  functional  result. 

I  have  notes  of  several  cases,  and  in  all  of  them 
deformity  was  noticeable  and  yet  the  function  as  a 
result  was  good. 

The  arm  should  be  fixed  to  the  side  by  a  bandage, 
and  a  second  support  should  pass  from  the  elbow  over 
the  shoulder,  with  a  pad  over  the  acromio-clavicular 
joint. 

Massage  should  be  used  from  the  commencement, 
and  gentle  movements  of  the  shoulder  and  elbow 
produced,  either  passively  by  hand  or  physiologically 
by  Graduated  Contraction.  The  hand  is  in  use 
throughout  and  not  kept  at  rest. 

Neither  for  this  condition  nor  yet  for  fractured 
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fixed  across  the  chest  to  be  advised.  The  report  on 
one  of  my  cases  seen  a  fortnight  after  the  accident, 
is  as  follows  : — H.  F.  Fall  on  to  shoulder,  off  a  bicycle, 


Fig.  34. — Dislocation  of  Acromio-clavicular  Joint. 

This  skiagram  was  taken  after  the  patient  had  obtained  a  perfect  functional 
recovery,  and  shows  the  common  sequel,  viz.,  permanent  deformity. 


October  30th,  1913.  In  bed  for  a  fortnight,  as  in  the 
early  stages  there  was  some  doubt  as  to  the  diagnosis. 

When  I  saw  him  there  was  marked  deformity,  with 
a  stiff  shoulder. 
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He  was  treated  by  Graduated  Contraction  for  a  fort¬ 
night,  with  massage  and  exercises  at  home  during  this 

The  result  was  excellent  as  regards  function.  The 
shoulder  movements  became  free  with  use,  and  the 
breaking  down  of  weak  adhesions  by  muscular  action. 

Six  weeks  later  he  reported  the  arm  was  as  good  as 
before,  and  again  six  months  later  a  like  report  was  given. 

The  point  I  wish  to  bring  out  in  this  connection  is 
that  if  prolonged  fixation,  with  the  idea  of  reducing, 
and  keeping  reduced,  the  dislocation  of  the  joint  had 
been  insisted  on,  the  patient  would  have  had  in  all 
probability  the  same  degree  of  deformity  and  in  addition 
a  stiff  shoulder,  which  would  have  been  most  difficult 
to  cure  ;  particularly  so  as  forced  movements  would 
have  again  strained  the  recently  damaged  acromio¬ 
clavicular  joint. 

IV.  Treatment  of  Fractured  Clavicle. — By  far  the 
best  method  is  that  of  Wharton  Hood,  described  by 
him  in  his  book  on  the  “  Treatment  of  Injuries,” 
published  some  years  ago. 

In  Sayre’s  method  the  whole  forearm  and  hand, 
in  addition  to  the  shoulder,  are  immobilised  in  the 
strapping,  and  this  is  unnecessary  and  tends  to  promote 
acute  discomfort  during  treatment  and  to  prolong  the 
convalescence. 
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Wharton  Hood’s  method  consists  in  innnobilisine 

o 

the  fragments,  after  reduction  of  the  deformity,  by 
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strapping  applied  directly  over  the  site  of  fracture. 

Three  strips  of  arm  adhesive  plaster  are  applied, 
each  one  and  a  half  to  two  inches  wide.  The  first  is 
applied  as  follows :  Commencing  at  a  point  imme¬ 
diately  above  the  nipple  in  front,  it  passes  directly 
upwards,  over  the  fracture,  and  down  over  the  dorsum 
of  the  scapula  behind,  to  a  point  just  below  the  angle  of 
that  bone. 

Two  lateral  strips  are  then  applied,  one  just  to  the 
inner  and  one  to  the  outer  side  of  the  first  strip,  and 
slightly  overlapping  it.  These  strips  converge  over 
the  seat  of  fracture  and  diverge  slightly  below.  A 
small  pad,  made  of  half-a-dozen  thicknesses  of  sticking- 
plaster,  as  shown  in  the  figure,  placed  sticky  side  out  to 
allow  of  good  fixation,  put  on  over  the  site  of  fracture, 
will  assist  fixation  of  the  fragments. 

The  arm  is  supported  by  a  sling,  and  the  hand  may 
be  used  from  the  first. 

Massage  treatment  is  commenced  at  once,  the  limb 
being  massaged  without  disturbing  the  strapping.  As 
the  latter  tends  to  become  loose  in  a  few  days,  it  is 
removed  and  fresh  strapping  applied. 

Underhand  movements  can  be  commenced  gently 
from  the  first. 
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Fig.  35. — Strapping  of  Fractured  Clavicle  (Front  View)  after 
Wharton  Hood’s  Method,  but  with  the  addition  of  a  small 
Pad  over  the  Site  of  Fracture. 

The  strips  are  put  on  in  the  order  shown,  as  numbered  in  the  figure. 


The  patient  should  be  able  to  do  most  things  at 
the  end  of  a  fortnight,  being  careful  not  to  strain 
the  arm  by  lifting,  etc. 
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Fig.  36.— Same — Back  View. 


At  the  end  of  three  weeks  the  arm  should  be  strong 
and  all  movements  free. 

V.  Fracture  of  Surgical  Neck  of  Humerus  in  a  Boy  — 
This  case,  of  which  the  skiagram  is  reproduced,  is 
interesting  from  the  history.  The  boy  fell  out  of  a 
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tree,  and  injured  the  arm  and  shoulder,  on  July  2, 
1913.  His  mother  was  told  “he  had  bruised  the  arm 
badly,”  and  it  was  “  rubbed  night  and  day  with  some 
kind  of  lotion.” 


Fig.  37. — Fracture  Surgical  Neck  of  Humerus,  Unrecognised  for 

Five  Weeks. 


Five  weeks  later  he  came  to  hospital  on  account  of  the 
complete  wasting  of  the  arm,  with  paralysis  of  the  deltoid. 

The  case  was  at  first  regarded  as  injury  to  the 
circumflex  nerve,  but  a  skiagram  at  once  cleared  up 
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the  diagnosis,  and  I  would  again  emphasise  the 
necessity  of  an  X-ray  examination  in  these  cases  of 
joint  injury. 

The  adhesions,  which  were  slight,  were  broken 
down  without  any  anaesthesia,  and  the  muscles  of 
the  arm  and  shoulder  girdle  were  treated  by 
Graduated  Contraction.  At  the  commencement  of 
treatment  the  deltoid  wasting  was  most  marked, 
but  the  muscle  reacted  normally  to  the  faradic 
current. 

He  recovered  complete  function  in  three  weeks. 


CHAPTER  VIII 


TREATMENT  BY  MASSAGE  AND  EXERCISES 

The  scope  and  usefulness  of  massage  treatment 
in  dealing  with  acute  sprains  has  been  indicated. 
In  acute  lesions  massage  has  a  very  definite  use.  It 
is  the  main  therapeutic  agency  for  reducing  oedema 
and  alleviating  pain. 

Light  Massage. — The  efheurage  of  the  French  writers 
is  a  very  gentle  stroking  movement.  It  is  the  only 
form  of  massage  to  be  recommended  in  dealing  with 
acute  lesions,  and  in  these  any  vigorous  rubbing  will 
be  painful  and  is  contra-indicated.  In  acute  cases — 
sprains  and  the  like — massage  must  never  give  rise 
to  pain.  In  competent  hands  it  has  the  reverse  effect. 

Deep  Massage. — The  various  manipulations  have 
been  described  as  :  (i)  Petrissage ,  which  consists  in 
kneading  and  in  pinching  up  parts  of  the  muscle  ; 
(ii)  Tapotment,  hammering  or  percussing  the  muscles 
with  the  fingers  or  the  ulnar  border  of  the  hands  ; 
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(iii)  Friction ,  circular  movements  usually  made  with 
the  tips  of  the  fingers ;  (iv)  Vibration ,  which  may  be 
performed  either  with  the  hands,  or  with  the  aid  of 
instruments  of  various  kinds — vibrators. 

Deep  massage  should  never  be  ordered  in  acute 
cases,  but  it  is  the  form  of  massage  to  be  recommended 
when  dealing  with  chronic  conditions,  e.g .,  the  dis¬ 
persal  of  the  semi-solid  oedema,  so  often  present  after 
severe  injuries  or  in  neglected  cases,  and  for  which  the 
gentle  stroking  is  of  little  use. 

Deep  massage  acts  by  accelerating  the  venous  and 
lymphatic  circulation,  and  so  increasing  the  supply  of 
oxygenated  blood  to  the  part.  It  is  of  service  in 
reducing  thickening  and  in  breaking  up  inflammatory 
products.  By  its  effect  upon  the  blood  supply,  it  aids 
in  muscle  regeneration. 

The  two  forms  of  treatment,  massage  and  exercises, 
are  almost  always  referred  to  together,  and  in  this 
way  I  think  their  functions  have  been  confused,  and 
the  common  mistake  made  of  attributing  to  these 
two  very  distinct  therapeutic  agencies  the  same  effect. 

For  redevelopment  of  wasted  muscle,  exercises  are 
of  the  utmost  value,  whilst  massage,  in  comparison, 
is  of  little  use,  although  assisting,  by  its  action  on  the 
blood  vessels,  in  maintaining  the  nutrition  of  the  parts. 

In  treating  the  later  results  of  injury,  when  the 
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main  object  of  treatment  is  to  redevelop  and  re¬ 
educate  wasted  muscles,  active  exercise  against 
resistance  is  the  ideal  method,  but  a  badly  strained  or 
much -wasted  muscle  is  incapable  of  performing  active 
exercise. 

In  dealing  with  a  group  such  as  the  adductors,  it 
is  quite  possible,  and  in  practice  it  is  common, 
to  find  one  member  of  the  group,  usually  the 
adductor  longus,  strained,  elongated  and  lacking 
in  tone,  and  so  incapable  of  performing  complete 
voluntary  contraction.  This  is  noticeable  only  in 
certain  movements — in  this  case  gripping  the  saddle 
when  riding. 

If  exercises  are  ordered  and  the  patient  is  made 
to  practise  adduction  exercises,  such  as  raising  a 
weight  via  a  pulley,  the  action  is  performed  by  the 
undamaged  members  of  the  group,  the  strained 
adductor  longus  not  taking  its  due  share  in  the 
exercise. 

The  failure  of  treatment  in  this  case  is  not  apparent 
until  the  particular  muscle  is  called  upon.  The  patient 
can  adduct  quite  well  and  strongly,  but  if  he  rides 
again,  and  puts  a  sudden  strain  on  the  muscle,  as 
is  experienced  when  a  horse  swerves  at  a  fence,  or  pecks 
on  landing,  the  disability  and  pain  immediately  recur. 

Cases  are  sometimes  met  with  in  which  one 
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would  suppose  that  massage  and  exercises  were 
all  that  were  necessary,  and  yet  the  patients  have 
been  treated  by  these  methods  for  a  month  or  longer 
with  little  benefit.  The  following  case  is  of  interest 
in  this  connection.  In  February,  1911,  I  saw  a  lady 
who,  two  and  a  half  months  before,  had  sprained 
her  left  ankle.  It  was  a  simple  sprain.  She  had 
been  seen  at  the  time  by  a  competent  surgeon, 
and  a  skiagram  had  shown  that  the  sprain  was 
not  complicated  by  a  fracture  of  the  fibula.  During 
the  two  and  a  half  months  between  the  time  of  her 
accident  and  her  visit  to  me  she  had  been  having 
massage  and  exercises  daily,  but  in  spite  of  this  treat¬ 
ment  she  was  unable  to  walk  more  than  a  hundred 
yards  on  account  of  pain,  and  in  addition  com¬ 
plained  of  considerable  pain  in  the  ankle  and  up 
the  leg. 

The  anterior  tibial  and  peroneii  muscles  were 
markedly  wasted,  but  movement  at  the  joint  was 
complete  in  every  direction  and  there  were  no  ad¬ 
hesions.  She  was  treated  by  Graduated  Contraction 
for  a  fortnight,  and  could  then,  she  stated,  “  walk  a 
mile.”  At  the  end  of  three  weeks  she  was  told  to 
discontinue  all  treatment  and  simply  to  walk  and  use 
the  leg.  She  complained  of  pain  for  a  week  longer, 
and  then  was  completely  cured. 
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The  anterior  tibial  group  had  hypertrophied  to 
an  extraordinary  degree,  and  overlapped  the  crest 
of  the  tibia,  the  muscle  being  actually  developed  in 
excess  of  that  of  the  other  leg.  Six  months  later  she 
wrote  to  me  and  said  she  had  had  no  further  trouble 
with  the  leg. 

With  the  exception  of  these  cases,  in  which  one 
member  of  a  muscle  group  requires  redevelopment 
out  of  all  proportion  to  the  other  members  of  that 
group,  and  in  these  cases  as  well,  when  the  recovery 
has  been  sufficiently  advanced,  well-planned  exercises 
will  complete  the  cure  and  are  to  be  recommended. 

The  consideration  of  exercises  for  this  purpose  may 
be  discussed  under  two  heads  : — 

(1)  The  Ling  System  of  Medical  Gymnastics 
or  some  modification  of  this  system. 

(2)  Exercises,  with  apparatus. 

Whichever  form  is  recommended,  and  both  have  their 
uses,  it  is  first  absolutely  essential  to  their  ultimate 
success  that  the  patient  himself  take  an  intelligent 
interest  in  their  performance. 

It  is  quite  easy  for  him  to  carry  out  a  whole  series 
of  carefully  planned  exercises  in  a  slipshod  and  careless 
manner  and  to  derive  little  or  no  benefit  from  their 
performance.  Not  only  must  he  be  taught  the  exact 
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method  of  carrying  out  each  individual  exercise,  but 
he  must  be  supervised  during  its  performance  by 
someone  capable  of  instructing  him,  in  order  that  the 
position  and  the  attitude  of  the  body  as  a  whole 
may  be  correct. 

Both  these  provisos  are  absolutely  essential  if  the 
treatment  by  exercises  is  to  assist,  and  take  its  proper 
place  as  an  adjunct  to  the  treatment  of  the  injury,  and 
be  the  final  stage  in  perfecting  the  cure. 

The  most  useful  form  of  exercise  for  the  muscles 
which  govern  the  ankle-joint  are  tip-toe  exercises.  First 
standing  with  heels  together  and  toes  apart,  and 
rising  on  the  toes  some  ten  times.  Then,  after  an 
interval  of  rest,  repeating  the  exercise  with  toes  to¬ 
gether  and  heels  apart. 

I  always  insist  on  the  patient  holding  the  position, 
in  this  case  on  his  toes,  whilst  he  counts  three  slowlv, 
and  relaxing  absolutely  for  a  similar  period  before 
repeating  the  movement.  Inversion  exercises,  raising 
the  inner  border  of  the  foot,  should  follow. 

There  is  no  objection  to  his  steadying  himself  by 
holding  a  chair  whilst  performing  both  these  and  the 
following  exercise  for  the  thigh  muscles.  To  exercise 
the  quadriceps  the  patient  stands  at  attention,  rises 
on  his  toes,  and  then  fully  flexes  the  knees,  assuming 
the  squatting  position. 
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This  position  he  holds  whilst  counting  “  one,  two, 
three,'1  and  then  slowly  returns  to  the  original  position. 
This  exercise  is  of  great  value  for  the  quadriceps,  and 
once  all  the  members  of  that  group  are  functionating 
is  to  be  recommended. 

At  first  the  full  squatting  position  cannot  be  attained, 
and  most  of  the  weight  and  strain  will  be  borne  by  the 
normal  limb.  This  is  gradually  overcome,  but  for  some 
little  time  the  patient  must  retain  his  balance  by  hold¬ 
ing  on  to  some  support  with  his  hands. 

If  the  weakness  is  very  marked  and  there  is  lateral 
mobility  of  the  joint,  the  exercise  can  be  done  in  a 
similar  way,  but  with  less  strain  on  the  joint.  The  feet 
are  placed  parallel  to  one  another  about  six  to  eight 
inches  apart,  and  the  knees  also  are  kept  parallel,  and 
-  pointing  directly  forward  all  the  time.  This  obviates 
the  rotation  of  the  joint,  noticeable  in  the  preceding 
exercise. 

The  other  important  and  simple  exercise  which  re¬ 
quires  no  apparatus  is  “  climbing  the  wall  ” — for  limita¬ 
tion  of  movement  or  weakness  of  the  shoulder-joint. 

\ 

The  patient,  being  unable  to  raise  his  arm  above  his 
head  by  voluntary  muscular  effort,  stands  facing  a 
wall  or  door  and  puts  the  hand  of  the  affected  side  as 
far  up  as  possible.  He  then  endeavours  to  get  it  still 
higher,  by  working  up  with  his  fingers.  When  he 
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has  reached  the  limit,  he  fixes  the  hand  with  his 
other  hand,  and,  bending  his  knees  slightly,  allows 
the  body  weight  to  exert  a  pull  on  the  joint. 

These  are  simple  exercises  which  an  intelligent 
patient  can  carry  out  for  himself  on  being  shown  exactly 
what  to  do. 

The  so-called  “  duplicated  exercises  ”  require  an 
assistant,  and  one  trained  to  co-operate  intelligently 
with  the  ideas  of  the  surgeon.  The  exercises  are  of 
two  types,  the  first  in  which  the  patient’s  feeble  attempts 
at  voluntary  movement  are  assisted  by  the  masseuse, 
and  the  second  in  which  his  stronger  efforts  are  resisted, 
and  so  the  muscles  given  more  work  to  do,  in  performing 
the  movement. 

These  duplicated  exercises,  if  they  are  to  be 
successful,  require  a  high  degree  of  skill  on  the 
part  of  the  assistant,  usually  the  masseuse.  Espe¬ 
cially  is  this  the  case  in  the  second  class  “  re¬ 
sisted.”  In  these  resisted  exercises  two  types  are 

✓ 

practised. 

In  the  one  the  patient’s  active  muscular  effort  is 
resisted  by  the  masseuse,  and  in  the  other  the  mas¬ 
seuse  makes  a  movement — e.g.,  flexing  or  extending 
the  forearm — and  the  patient,  grasping  the  wrist,  resists, 
calling  into  play  those  muscles  which  are  in  need 
of  development. 
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It  is  in  the  application  of  the  correct  amount  of 
force  by  the  assistant  that  the  special  skill  lies.  This 
must  never  be  such  as  to  cause  the  patient  to  strain 
his  recovering  muscles. 

Unless  a  skilled  assistant,  and  one  who  can  be  relied 
on  to  use  the  right  amount  of  resisting  effort,  can 
be  obtained,  duplicated  exercises  should  not  be  at¬ 
tempted.  They  will  not  only  fail  to  do  good,  but  will 
do  actual  harm  and  delay  recovery. 

Exercises  by  Means  of  Apparatus. — All  that  is  really 
necessary  in  the  way  of  apparatus  is  of  the  simplest 
type,  and,  once  the  principles  on  which  it  depends 
are  grasped,  may  be  made  by  a  local  carpenter  at  a 
very  small  cost  by  means  of  weights  and  pulleys. 
Large  and  costly  machines  are  on  the  market,  the 
best  known  of  course  being  the  Zander  apparatus, 
some  cheaper  and  less  cumbersome  modifications  of 
which  are  now  made  in  Paris. 

The  cost  of  the  Zander  machines  and  the  space 
necessary  for  them  prevent  their  being  used  except 
in  large  institutions. 

They  can  be  quite  well  replaced  by  the  weight-and- 
pulley  apparatus. 

By  a  suitable  arrangement  of  weights  and  pulleys 
any  desired  group  of  muscles  may  be  exercised.  The 
details  necessary  can  be  worked  out  for  each  individual 
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case,  the  patient  lying,  sitting  or  standing  before 
the  apparatus. 

Either  a  webbing,  stirrup  or  handle  serves  as  an 
attachment  for  the  patient,  depending  on  whether 
it  is  the  lower  or  upper  limb  or  limbs  which  he  is  to 
exercise. 

For  exercising  the  fingers  and  wrists,  nothing  equals 
the  roller,  fixed  some  four  feet  from  the  ground,  with 
a  cord  carrying  a  weight  attached  and  so  arranged 
that  the  cord  gradually  winds  up  on  the  roller  as 
this  is  turned.  A  ratchet  is  attached  to  the  roller 
at  the  end,  allowing  it  to  rotate  in  the  required 
direction  only  at  any  one  time.  An  over-  or  under¬ 
hand  grasp  of  the  roller  will  exercise  the  flexors  or 
extensors  as  desired. 

The  circumference  of  the  roller  itself  should  be  varied 
at  different  parts,  to  allow  of  the  fingers  grasping  it, 
even  when  their  complete  voluntary  flexion  is  not 
obtainable.  Eight  inches  at  the  large  end  and  four  and 
a  half  at  the  small  will  be  a  convenient  size. 

For  exercising  the  individual  fingers,  practising  on  a 
typewriter  machine  or  piano  playing  are  either  of  them 
excellent,  or  some  simple  exercise  can  be  devised,  calling 
for  individual  movements  on  these  lines. 

Treatment  by  Heat. — Used  in  combination  with 
massage,  the  various  applications  of  heat  are  useful, 
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but  they  are  only  an  adjunct  to  treatment,  and  should 
be  regarded  as  such. 

The  injured  joint  should  be  treated  by  some  form 
of  heat,  before  massage,  and  in  many  cases  before 
electrical  treatment.  This  is  particularly  necessary 
in  dealing  with  cases  of  peripheral  nerve  injury. 

In  discussing  Hutton’s  methods,  Wharton  Hood 
describes  how  he  invariably  poulticed  the  joint 
for  a  week  before  performing  any  manipulative 
treatment. 

The  more  modern  methods  of  applying  heat,  either 
by  radiant  heat,  diathermy,  or  the  newest  of  all,  the 
“  Eau  Courante  ”  and  whirlpool  baths,  are  all  useful. 

They  tend  to  relieve  pain  and  give  the  patient  a 
general  sense  of  comfort.  They  produce  local  hyper- 
semia,  lasting  for  a  varying  period. 

The  treatment  of  stiff  and  painful  joints  by  “  Eau 
Courante  ”  baths  is  being  much  advocated  at  the 
present  time. 

In  this  form  of  treatment  the  affected  limb  is 
immersed,  usually,  in  hot  water.  The  water  is  made 
to  whirl  round — as  a  kind  of  whirlpool  arrangement— 
by  means  of  a  motor-driven  propeller.  In  some  of  the 

“Eau  Courante”  baths,  air  is  also  driven  into  the 

* 

water  under  pressure. 

The  effect  of  this  is  pleasant,  and  produces  hyper- 
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oyer  pulleys. 


MASSAGE  AN1)  EXERCISES 


135 


Handles  for  arm 
exercises. 


Pulley  with  cord  and 
weight  attached  for 
wrist  exercises. 

Pronation  and  Su¬ 
pination.  Ratchet 
attached  between 
handle  and  bar, 
allowing  movement 
in  desired  direction 
only. 

Bar  to  be  grasped  in 
flexion  or  extension 
of  wrist. 

Notice. -Three  thick¬ 
nesses,  any  one  of 
which  may  be  used. 


Sliding  seat  not  es¬ 
sential.  but  a  useful 
adjunct  with  the 
exerciser. 

Stirrup  for  leg  ex¬ 
ercises. 


Frj.  38. — Combined 


Machine  for  Weight-and-pulley 
and  Wrist  Roller. 


Exercises 


This  machine  was  devised  by  Dr.  Mennel,  and  allows  for  all  forms  of 
exercise.  Any  part  may  be  used  separately. 

It  combines  in  one  apparatus — 

(1)  The  weight-and-pulley  apparatus. 

(2)  The  roller  for  wrist  exercises  of  flexion  and  extension. 

(3)  Supination  and  pronation  exercises. 

(4)  The  ladder. 

(5)  Sliding  seat. 

K  2 
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semia  of  the  part,  and  a  sense  of  comfort.  The  effect 
of  the  air  bubbles  in  the  rapidly  moving  water  pro¬ 
duces  a  similar  sensation  to  light  massage. 

This  treatment  is  certainly  beneficial  and  in  slight 
cases  will  be  all  that  is  necessary  if  followed  by 
exercises  and  use  of  the  limb,  but  too  much  should 
not  be  claimed  from  its  use. 

A  stiff  and  crippled  joint  can  only  be  restored  to 
functional  utility  by  getting  rid  of  the  adhesions 
restricting  mobility  and  rebuilding  up  the  mus¬ 
culature. 

These  baths,  just  as  the  other  physico-therapeutical 
methods,  are  of  service,  but  cannot  of  themselves 
replace  the  main  methods  already  described,  and  which 
are  essential  to  successful  treatment. 

Application  of  heat  immediately  followed  by  massage 
is  to  be  recommended  in  cases  of  stiff  joints,  but  the 
main  treatment — viz.,  the  breaking  down  of  the 
adhesions,  either  by  forcible  manipulation  or  gradual 
splintage,  and  the  redevelopment  of  the  atrophied 
muscles  is  not  lost  sight  of. 

Ionisation,  too,  is  useful  in  some  cases  ;  it  tends 
to  loosen  adherent  scars,  and  assists  very  materially 
in  promoting  absorption  of  fluid  in  joints. 

Like  the  other  methods  just  referred  to,  it  is  useful 
in  dealing  with  stiff  and  painful  joints,  probably  in 
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that  it  produces  hypersemia,  which  in  this  case  lasts 
very  considerably  longer  than  when  induced  by  other 
methods. 

Ionisation  with  chlorine  or  iodine  ions  is  employed 
for  resolving  scar  tissue,  whilst  for  synovitis  a  2  per¬ 
cent.  solution  of  sodium  salicylate  is  the  most  effective. 

Altogether  too  much  has  been  claimed  for  ionisation 
by  some  enthusiasts,  but  used  with  proper  technique, 
— viz.,  long  sittings  and  big  currents — there  is  scope 
for  its  employment  as  an  adjunct  to  the  treatment 
of  many  of  these  cases  of  injury,  either  acute  oc 

chronic. 
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Acromioclavicular  joint  dislocation,  pro¬ 
longed  fixation  not  desirable  in,  118 
results  of  treatment,  114,  115 
support  of  arm  following,  75 
{illustration),  117 

Adams  J.  E.,  on  limitations  of  massage  in 
treatment,  4 

Adduction  exercises,  action  of  adductors 
in,  126 

Adductor  longus,  frequently  sprained, 
elongated,  and  lacking  in  tone,  126 
sprain  of,  case  illustrating  treatment,  38, 
39 

sprain  of,  massage  not  recommended, 
37,  38 

sprain  of,  strapping  in  relation  to,  37,  38 

Adductors,  injury  to,  observations  on,  126 
sprains  of,  26 

Adhesions,  breaking  down  of,  by  manipu¬ 
lation,  44-47 

case  of  ankle  sprain  illustrating,  48,  49 
cases  in  which  forcible  manipulation  is 
contra-indicated,  97 

cases  in  which  broken  down  by  muscles 
themselves,  40 
diagnosis,  47 

during  fractures  prevented  by  graduated 
contraction  treatment,  96 
importance  of  rotation  in  manipulative 
treatment,  46 

intramuscular,  broken  down  by  contrac¬ 
tion  of  fibres  due  to  graduated  con¬ 
traction  treatment,  42 
kind  of  treatment  favouring  formation  of, 
63 

prevention  during  treatment  of  frac¬ 
tures,  96 

round  knee-joint,  how  broken  down,  45, 
64,  65,  66 

stiffness  of  injured  joint  due  to  formation 
of,  96 

Anaesthetic,  in  breaking  down  of  adhesions, 
46,  47 

Ankle-joint  sprain,  case  illustrating  slight 
limitation  of  movement  cured  by 
breaking  down  adhesions,  48-50 
case  in  which  ionisation,  massage,  and 
electrical  treatment  were  useless,  48 
(chronic),  forcible  breaking  down  of 
adhesion  necessary,  47 
(chronic),  frequently  diagnosed  as  rheu¬ 
matism,  47 

graduated  contraction  treatment  after 
failure  of  massage  and  exercises,  127, 
128 

not  complicated  by  fracture  of  fibula, 
case  illustrating  treatment,  127,  128 


Ankle-joint  sprain,  production  of  move¬ 
ment,  21 

relative  importance  of  muscles  and 
ligaments,  5,  6 

stimulation  of  extensor  longus  digitorum, 
with  dorsiflexion  {illustration),  23 
strapping  during  treatment, /36 
useful  form  of  exercise  foocff29-F 

Arm,  abduction,  with  compl€te)contraction 
of  deltoid  {illustration) ,j9/->r 
complete  wasting  following  fracture  of 
surgical  neck  of  hummis,  122 
position  during  treatment  of  brachial 
plexus  injury,  74, ,-75 
see  also  Deltoid  ;/  Elbow  ;  Forearm  ; 
Humerus ;  Radius,  etc. 

Arthritic  changes,,  following  small  joint 
injuries,  31  / 

Astragalus,  fractyres  common,  113 


Bandaging,  after  operative  treatment  of 
knee-joint  injury,  68 
in  knee  injury  followed  by  quadriceps 
wasting,  61 

in  treatment  of  sprains,  35 
prevention  of  extravasation  and  pro¬ 
motion  of  absorption  by,  35 
Baths,  adjuncts  to  treatment,  134,  136 
Battery,  nature  and  employment  of,  6,  7 
{illustrations),  7 

Biceps,  musculo  cutaneous  nerve  lesions 
with  paralysis  of,  75 

Biceps  of  the  legs,  sprain  of,  treatment  and 
prevention  of  recurrence,  41,  42 
Blood  supply,  effect  of  deep  massage  on,  125 
Body-weight,  tensor  fasciae  femoris  of 
utmost  importance  in  supporting,  17 
Bonesetters,  breaking  down  of  adhesions 
by, 44-47,  49,  64 

methods  of,  medical  profession  in  relation 
to,  44,  45 

Brachial  plexus  injury,  abduction  splintage, 
74 

{illustrations),  76,  77 
paralysis  and  contracture  of  hand  follow¬ 
ing,  case  illustrating  treatment  by 
gradual  correction,  89-93 
{illustrations),  90,  91 
postural  treatment,  74,  75 


Calf,  sprain  of,  cause,  26 
muscles  involved,  26 

Caliper  splint,  use  in  knee-joint  injury,  61, 
62,  63 

{illustrations),  62,  63 
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Callus,  excessive  formation  in  fractures 
prevented  by  graduated  contraction 
treatment,  97 

Carpal  bones,  dislocation  of  semi-lunar, 
uncomplicated  by  fracture,  and  re¬ 
garded  as  “  sprained  wrist,”  case 
illustrating,  108-112 
fractures  and  fracture  dislocations  of,  107 
fractures  frequently  treated  as  sprains,  27 
restricted  movement  in  dislocation  of 
semi-lunar,  109 

see  also  Semi-lunar  ;  wrist,  etc. 

Cartilage,  necessary  for  normal  joint 
function,  4 

Cervical  nerve  injuries,  postural  treatment, 
74 

Championniere,  on  massage  in  treatment  of 
fractures,  99 

Circulation,  impeded  by  elastic  knee-cap,  62 
massage  improving,  86 
venous  and  lymphatic,  accelerated  by 
deep  massage,  125 

Circumflex  nerve,  fracture  of  surgical  neck 
of  humerus  simulating,  122,  123 
Clavicle,  dislocation,  prevention  of  recur¬ 
rence,  115,  116 

fracture  of,  limitations  of  Sayre’s 
method  of  treatment,  116-118 
strapping  {illustrations),  120,  121 
Wharton  Hood  method  of  treatment, 
118,  119 

( illustrations ),  120,  121 
“  Climbing  the  wall  ”  exercise  for  shoulder 
weakness,  130 

Club-foot  shoe,  use  in  foot  drop,  80 
Coil,  employment  of,  kind  required,  6 
Cold,  muscular  contractility  hindered  by, 
87 

Colles’  fracture,  unreduced,  marked  de¬ 
formity  of  wrist  following,  case  illustra¬ 
ting  treatment  by  graduated  contraction, 
102,  103 

Contractions,  always  to  be  obtained  where 
nerve  supply  is  intact,  2 
obtained  even  when  patient  cannot  per¬ 
form  voluntary  movements,  3 
physiological,  graduated  contractions 
simulating,  2 

see  also  Graduated  Contraction 
Contractures,  gradual  method  of  correction, 
case  illustrating,  89-93 
Core,  directions  for  use,  9,  14,  22 
(.illustrations),  9 
necessity  of  practice  with,  22 
Crureus,  point  of  stimulation  for,  13 


Deltoid,  arm  support  for  prevention  of 
overstretching  of,  75 
graduated  contraction  of  (illustration),  9 
paralysis  of,  in  fracture  of  surgical  neck 
of  humerus,  122,  123 
wasting  of,  following  shoulder  joint 
injury,  5,  54 

position  of  patient  during  treat¬ 
ment,  20 

"  Duplicated  ”  exercises,  types  and  char¬ 
acteristics,  131 


“  Eau  Courante,”  method  of  applying 
heat,  134 

Effieurage,  see  Massage 
Elastic  knee-cap,  not  recommended,  62 
Elbow-joint,  flexed,  gradual  correction  of 
deformity  (illustrations),  52,  53 


Elbow-joint,  flexion  of,  apparatus  for,  75 
limitation  of  flexion  at,  method  of 
gradual  correction  described,  50 

Elbow-joint  sprains,  causes,  26 

characteristics  and  treatment,  39,  40 
cumulative  effects  of  certain  active 
movements  causing,  40 
limitation  of  extension  to  be  forcibly 
reduced,  40 

respect  in  which  they  differ  from  ordinary 
sprains,  40 

X-ray  examination  for  arthritic  changes, 
40 

Electrical  stimulation  of  muscles  following 
nerve  division,  methods  and  technique, 
83-86 

Electricity,  effects  on  the  patient,  2 
see  also  Graduated  Contraction 

Electrodes,  kinds  and  employment  of,  12, 
13,  20,  22 

Erector  spin*,  stimulation  of,  22 

Exercises,  active,  compared  with  graduated 
contraction,  16 

limitations  of  treatment  of  wasted 
muscle  by,  4 

adduction,  action  of  muscles  in,  126 
and  massage,  as  therapeutic  agencies, 
distinction  between,  125 
by  means  of  apparatus,  characteristics, 
types,  and  materials,  132-136 
cases  which  do  not  respond  to  treatment 
by, 127 

“duplicated”  characteristics,  131,  132 
following  sprains,  34 
for  ankle-joint,  129 
for  quadriceps,  129, 130 
for  shoulder  weakness,  130 
general  observations  on,  129-135 
in  after-treatment  of  nerve  injuries,  88 
intelligent  interest  on  part  of  patient 
necessary  for  success  of,  128,  129 
redevelopment  of  wasted  muscle  by, 
125-130 

Extensor  longus  digitorum,  point  of 
stimulation,  21 

point  of  stimulation  (illustration),  16 
with  dorsiflexion  of  ankle-joint  (illus¬ 
tration),  23 


Faradic  current,  contractions  of  muscles 
by,  apparatus  and  technique,  1,2,  7-10 
muscle  stimulation  by,  technique,  84,  85 
use  of  apparatus,  20 
“  Faradic  effect  ”  on  the  skin,  6 
Fibula,  fracture  of,  without  displacement 
(illustrations),  32,  33 
see  also  Pott’s  fracture 
Fingers,  contracture  of,  case  illustrating 
treatment  by  gradual  correction,  89-92 
exercises  for,  and  type  of  appliance 
suitable,  133 

injuries  to,  arthritic  changes  following, 
31 

sprains  and  fractures  of,  28 

see  also  Interphalangeal  joints  ;  Pha¬ 
langes 

Fixation,  see  Strapping 
Foot,  inversion  with  dorsiflexion  in 
stimulation  of  tibialis  anticus,  21 
(illustration),  23 

“  weak,”  fracture  of  scaphoid,  case 
illustrating,  114 

see  also  Metatarsals  ;  Scaphoid  (tarsal), 
etc 
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Foot  drop,  following  division  of  external 
popliteal  nerve,  electrical  stimulation 
of  muscles,  84 

following  external  popliteal  nerve  injury, 
apparatus  for,  80 
( illustration ),  81 

following  external  popliteal  nerve  injury, 
80 

weakness  of  tibial  muscles  with  tendency 
to,  splintage  of  foot,  56 
Forearm,  injury  to,  position  during  treat¬ 
ment,  20 

muscles  of,  wasting  during  dislocation  of 
semi-lunar,  treatment  by  graduated 
contraction,  109 

Fractures,  “  active  wasting  ”  of  muscle 
during  treatment,  95 
cases  in  which  forcible  manipulation  is 
contra-indicated,  97 

control  of  muscular  atrophy  and  ad¬ 
hesions,  95,  96,  101 

early  removal  of  splints  a  possible 
danger,  101 

massage  in,  limitations  of,  99,  100 
massage  necessitating  removal  of  splints, 
100,  101 

movements  of  joints  in  treatment,  97 
oedema  during,  massage  useful  in  treat¬ 
ment,  101 

operative  and  non-operative  treatment, 
101 

prevention  of  adhesions  during,  96 
prevention  of  excessive  callus  formation 
by  graduated  contraction  treatment, 
97 

principles  of  treatment,  poor  results  due 
to  non-observance  of,  94 
relief  of  pain  by  massage,  101 
splints  supplemented  by  graduated 
contraction  treatment,  95, 105 
sprains  complicated  by,  frequency  of,  27 
stiffness  in  joints  prevented  by  graduated 
contraction,  96 

treatment  by  graduated  contraction, 
advantages  and  results,  95,  96 
what  the  ideal  treatment  consists  of,  101 
Friction,  125 


Galvanism,  in  treatment  of  muscular 
wasting  following  nerve  division,  83 
Gastrocnemius,  calf  sprain  frequently  due 
to  tearing  of  fibres  of,  26 
Graduated  contraction  treatment,  advan¬ 
tages  compared,  10 

haphazard  stimulation  of  muscles  by 
battery  currents  bears  no  similarity 
to,  10 

massage  can  be  carried  out  during,  34 
nature  of  apparatus  required,  6,  7 
patient  to  be  absolutely  relaxed  during,  6 
technique,  8-10,  12,  13,  20-24 
{illustrations),  9 
what  it  consists  of,  1 
Gymnastics,  medical,  Ling  system,  128 


Hand,  and  wrist,  dorsiflexion  in  marked 
wasting  of  extensors,  56 
clawing  of,  following  ulnar  nerve  injury  ; 
how  prevented,  75 

flexors  and  extensors  of,  position  of 
electrode  in  treatment,  22 
paralysis  and  contracture  of,  following 
brachial  plexus  injury,  case  illustrating 
treatment  by  gradual  correction,  89-93 


Hand  {illustrations),  90,  91 
position  during  treatment  of  musculo 
spiral  and  interosseus  nerve  inj  ury,  79 
splint  for  dorsiflexion  of,  78 
Hand  splints,  use  of,  case  illustrating, 
91-93 

Heat  applications,  cases  suitable  for, 
134, 135 

in  after-treatment  of  nerve  injuries,  87 
in  combination  with  massage,  treatment 
by,  133,  134 

modern  methods,  87,  88,  134,  135 
Heel-bone,  fractures  common,  113 
Hood,  Wharton,  on  the  breaking  down  of 
adhesions,  46,  47 

treatment  of  fractured  clavicle,  118,  119 
{illustration),  120 

Humerus,  fracture  of  surgical  neck  of, 
graduated  contraction  treatment,  121- 
123 

{illustration),  122 

Hyperaemia,  produced  by  heat  applications 
and  ionisation,  134,  136 


Inflammatory  products,  broken  up  by 
deep  massage,  125 

Interosseus  nerve,  paralysis  of,  clawing  of 
hand  due  to,  75 

postural  treatment  of  injury  to,  78,  79 
Interphalangeal  joints,  acute  sprains  and 
fractures  complicating,  28 
injuries  to,  arthritic  changes  following, 
31 

sprains  of,  characteristics,  diagnosis, 
prognosis,  treatment,  28 
Ionisation,  advantages  of,  and  cases  in 
which  useful,  136,  137 
hyperaemia  produced  by,  136, 137 
in  sprains  of  interphalangeal  joints,  28 
in  treatment  of  knee-joint  injury,  60 
in  treatment  of  sprains,  case  in  which 
useless,  48 

Ischaemic  paralysis,  correction  by  gradual 
splinting,  51 

treatment  by  gradual  correction,  93 


Joints,  after  treatment  of  nerve  injuries 
mainly  concerned  with  condition  of, 
69,  70 

and  muscles  controlling  them,  supplied 
by  same  nerves,  5 

dependent  on  ligaments  for  their  strength , 
treatment  of  injuries,  6 
examination  of,  how  carried  out,  47 
fluid  in,  absorption  promoted  by  ionisa¬ 
tion,  136 

fractures  involving,  avoidance  of  mus¬ 
cular  atrophy,  95 

poulticing  prior  to  manipulative  treat¬ 
ment,  134 

sprains  involving,  type  of,  26 
stiff  and  painful,  ionisation  promoting 
hyperaemia,  136,  137 
stiffness  during  fractures  prevented  by 
graduated  contraction,  95,  96 
stiffness  through  formation  of  adhesions, 
96 

structures  of,  in  relation  to  their  normal 
functions,  4 

Joint  injuries  and  sprains,  “  active  ”  and 
“  reflex  ”  wasting  following,  5 
arthritic  changes  following,  31 
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Joint  injuries  and  sprains,  breaking  down 
of  adhesions  by  manipulation,  44-47 
contractures,  gradual  method  of  contrac¬ 
tion,  case  illustrating,  89-93 
diagnosis  of  intra-articular  lesions,  49 
gentle  exercises  recommended  although 
contrary  to  recognised  teaching,  34 
importance  of  rotation  in  manipulative 
treatment,  46 

limitation  of  movement  occasionally 
diagnosed  as  chronic  neuritis,  48 
limitation  of  movement,  how  observed, 
49 

musculature  suffers  in  all  cases  of,  4 
restoration  of  muscle  tone  more  im¬ 
portant  than  strapping,  35,  36 
treatment  by  gradual  correction,  50,  51 
type  of  cases  in  which  correction  by 
gradual  splinting  is  recommended,  51 
type  of  cases  in  which  forcible  breaking 
down  of  the  obstruction  is  not  recom¬ 
mended,  51 
treatment,  31,  35,  36 
where  surfaces  are  involved,  49,  50 
Jones,  Robert,  gradual  treatment  of  con¬ 
tractures  by,  50,  89 


Knee-joint,  breaking  down  of  adhesions, 
how  accomplished,  45 
internal  lateral  ligament  in  relation  to, 
57 

semi-lunar  cartilages  in  relation  to,  57 
strength  and  security  of,  on  what 
dependent,  5,  57 
Knee-joint  injuries — 
application  of  caliper  splint  ( illustrations ), 
62,  63 

bandaging  after  operation,  61,  68 
breaking  down  of  adhesions  round,  64, 
65,  66 

chronic  synovitis  with  quadriceps  wasting 
( illustration ),  58 

damage  to  internal  lateral  ligament, 
diagnosis,  57 

elastic  knee-cap  not  recommended,  62 
frequently  regarded  as  displacement  of 
semi-lunar  cartilage,  57,  99 
intra-articular  lesions,  66,  67 
ionisation  in  treatment  of,  60 
kind  of  treatment  favouring  formation 
of  adhesions,  63 

limitation  of  movement  following,  63 
operative  and  non-operative  measures, 
indications  for,  66,  67 
parts  most  frequently  damaged,  59 
prevention  of  rotation,  66 
quadriceps  wasting  following,  54,  55,  57, 
58,  59 

bandaging  in  relation  to,  62,  63 
recurrent  synovitis,  55,  61,  63 
rest  in  treatment,  62 
rotation  followed  by  synovitis  and 
wasting,  66 

sprain  with  pain  and  synovitis  often 
described  as  semi-lunar  cartilage 
injury,  59 

sprains  and  internal  derangement,  57 
synovitis  following  rotation,  66 
treatment  by  graduated  contraction, 
12-14,  59,  60 
case  illustrating,  54,  55 
treatment  following  operation,  68 
type  simulating  displaced  cartilage,  64, 
65 


Knee-joint  injuries — 

use  of  caliper  splint  following,  61,  62,  63 
wasting  of  vastus  internus  following,  5, 
54,  55, 59 
see  also  Quadriceps 


Leg,  stimulation  of  quadriceps  with  exten¬ 
sion  of  ( illustration ),  15 
see  also  Biceps ;  Calf ;  Knee-joint 
Quadriceps,  etc. 

Ligament,  internal  lateral,  injury  to, 
when  most  frequently  observed,  57 
Ligaments  and  muscles,  relative  impor¬ 
tance  of,  in  various  joints,  5,  6 
joints  dependent  on,  treatment  of  in¬ 
juries  to,  6 

necessary  for  normal  function  of  joints,  4 
Ling  system  of  medical  gymnastics,  128 


Manipulation,  forcible,  breaking  down  of 
adhesions  by,  45-49 

failure  under  amesthetic  where  joint 
surfaces  are  involved,  49,  50 
poulticing  preliminary  to,  134 
type  of  cases  not  suitable  for,  51 
Massage,  and  exercises  as  therapeutic 
agencies,  distinction  between,  125 
case  of  ankle  sprain  in  which  useless,  48 
cases  which  do  not  respond  to  treatment 
by.  127 

combined  with  heat  applications,  133, 
134 

deep,  kinds  and  characteristics,  124-126 
deep,  venous  and  lymphatic  circulation 
accelerated  by,  125 

desirable  in  dislocation  of  acromio¬ 
clavicular  joint,  116,  118 
disadvantages  and  inefficacy  in  treat¬ 
ment  of  muscle  wasting,  3 
during  graduated  contraction  treatment, 
34 

in  after-treatment  of  nerve  injuries,  86, 
87 

in  chronic  knee-joint  sprain,  case  illus¬ 
trating,  54,  55 

in  nerve  injuries,  not  to  interfere  with 
postural  treatment,  73 
in  treatment  of  acute  sprains  and  lesions, 
124 

in  treatment  of  fractured  clavicle,  116, 
119 

in  treatment  of  fractures,  limitations, 
99,  100 

in  treatment  of  sprains  of  interphalangeal 
joints,  28 

light,  characteristics,  124 
not  recommended  in  sprain  of  adductor 
longus,  37,  38 

of  little  value  for  redevelopment  of 
wasted  muscle,  125 
pain  reduced  by,  34,  101 
reducing  swelling  of  sprains,  34 
treatment  by,  51,  52 
treatment  by,  limitations  of,  3,  37,  48, 
98,  99,  127 

Masseuses,  skilled,  pure  redevelopment  of 
muscles  may  be  entrusted  to,  24 
Median  nerve  injury,  electrical  stimulation 
of,  point  of  application,  86 
postural  treatment,  72,  76-78 
prevention  of  deformity  following,  77 
with  ulnar,  combined,  postural  treat 
ment,  and  prevention  of  deformity,  78 
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Mennell,  on  treatment  of  fractures  by 
mobilisation  and  massage,  99 
Metacarpo-phalangeal  joints,  hyper-exten¬ 
sion  following  dorsiflexion  of  hand ,  78 
Metatarsals,  fractures  common,  118 
Metronome,  employment  in  Faradic  treat¬ 
ment,  10 

Mobilisation  and  massage,  treatment  of 
fractures  by,  limitations  and  dangers, 
100,  101 

Muscle  bundles,  intramuscular  adhesions 
between,  broken  down  by  contraction  of 
fibres  due  to  graduated  contraction 
treatment,  42 

Muscle  groups,  cases  in  which  one  member 
requires  redevelopment  out  of  all  pro¬ 
portion  to  other  members,  126,  128 
Muscle  injuries  and  wasting,  “  active  ”  and 
“  reflex  wasting  ”  characteristics,  5 
advantage  of  suitable  splintage,  56 
contractions  always  to  be  obtained  when 
nerve  supply  is  intact,  2 
contractions  obtained  even  when  patient 
is  unable  to  perform  voluntary  move¬ 
ments,  3 

exercises  for  redevelopment,  and  types 
of  apparatus  used,  125,  128-135 
following  acute  sprains,  52 
following  nerve  division,  relaxation 
during  treatment,  73 

treatment  by  electrical  stimulation, 
methods  and  technique.  83-86 
following  use  of  splints  for  fractures,  94, 
95 

important  symptom  of  chronic  sprain,  54 
increased  by  delayed  treatment,  26 
massage  in  after-treatment  of  nerve 
division,  86,  87 

massage  of  little  value  for  redevelopment, 
125 

prognosis,  40,  41 

redevelopment  by  graduated  contrac¬ 
tion,  advantages  compared  with  other 
method,  10,  11 

resulting  from  overaction,  and  external 
trauma,  how  differentiated,  41,  42 
stretching  and  elongation  to  be  pre¬ 
vented  in ,  56 

treatment  by  graduated  contraction, 
object  of,  42,  43 

treatment  by  massage  and  active  exer¬ 
cises,  disadvantages  and  limitations, 
3,4 

wasting  during  fractures,  101,  102 
wasting  following  partial  tetanisation ,  20 
Muscle  stimulation,  application  of  elec¬ 
trode,  22 

by  skilled  masseuses,  24 
changes  in  type  of  contraction,  18 
deep  massage  aiding,  125 
electrical  methods,  technique,  83-86 
following  joint  sprains,  31 
following  nerve  injuries,  69,  70 

by  electrical  methods,  massage,  and 
heat,  83-87 
by  exercises,  88-89 
instructions  for  using  apparatus,  20 
length  of  treatment,  17 
lower  extremity,  points  of  ( illustration ), 
16 

motor  points,  20,  21,  85 
signs  of  oncoming  fatigue,  17, 18 
Muscle  tone,  contractions  the  essential 
factor  in  recovery  of ,  1 ,  2 
gradual  restoration  by  Faradic  stimu¬ 
lation,  2,  3 


Muscle  tone,  how  maintained  during  frac¬ 
tures,  95 

improvement  of,  19 

restoration  more  important  than  strap¬ 
ping  in  joint  sprains,  35,  36 
Muscles,  any  degree  of  contraction  ob¬ 
tained,  8 

care  of,  during  treatment  of  nerve 
division,  72 

condition  of,  after  treatment  of  nerve 
injuries  mainly  concerned  with,  69 
contractility  hindered  by  cold.  87 
contraction,  control  and  detection  of,  14 
graduated  contractions,  apparatus  and 
technique,  1,  2,  8-10 
graduated  contractions  simulating  volun¬ 
tary  movements,  2,  3 
haphazard  stimulation  by  battery  current 
bears  no  similarity  to  graduated 
contraction  treatment,  10 
joints  controlled  by,  supplied  by  same 
nerve,  5 

ligaments  and  relative  importance  in 
various  joints,  5,  6 

necessary  for  normal  functions  of 
joints,  4 

physiological  contractions,  96 
sprains  involving,  types  and  causes,  26 
suffer  in  all  cases  of  joint  injuries,  5 
treatment  of,  the  keynote  of  success  in 
joint  injuries,  1 

Musculo-spiral  nerve,  dorsiflexion  of  hand 
and  wrist  in  wasting  of  extensors 
following  injury  to,  56 
electrical  stimulation  of,  point  of  appli¬ 
cation,  85 

postural  treatment,  72,  75,  78,  79 


Nerve  injuries,  after-treatment  by 
physico-therapeutical  methods,  69  , 
70, 82-90 

postural,  object  of,  69,  70 
care  of  muscles  during  postural  treat¬ 
ment,  72 

division,  characteristics  and  treatment, 
70,  71 

dorsiflexion  in  relation  to,  73,  74 
gradual  correction  of  deformity  follow¬ 
ing,  89 

joint  stiffness  following  use  of  splint,  73, 
74 

massage  and  heat  applications  in  treat¬ 
ment  of,  134 

massage  and  electricity  not  to  interfere 
with  postural  treatment,  73 
postural  treatment,  72,  73 
scar  tissue  complicating,  72 
sepsis  complicating,  71 
severe  cases  of  muscle- wasting  following, 
stretching  and  elongation  to  be  pre¬ 
vented,  56,  57 

treatment  of  paralysed  limb  following, 
by  electrical  stimulation,  83-86 
by  exercises,  88 
by  heat,  87,  88 
by  massage,  86 

Nerves,  electrical  stimulation,  points  of 
application,  85,  86 

supply  both  joint  and  muscle  controlling 
it,  5 

Nerve  suture,  difficulties  in  gun-shot 
wounds,  71,  72 
observations  on,  71 
postural  treatment  following,  72 
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Neuritis,  chronic,  limitation  of  joint  move¬ 
ment  due  to  sprain  occasionally  described 
as,  48 

Nitrous  oxide  gas,  as  anaesthetic  in  break¬ 
ing  down  of  adhesions,  46 


(Edema  and  pain,  massage  the  main 
therapeutic  agency,  101,  124, 125 
Os  calcis,  fractures  common,  118 


Pain,  avoidance  by  relaxation  of  patient, 
19 

avoidance  by  treatment  of  muscles  in 
joint  sprains,  31 

avoidance  in  stimulation  of  quadriceps, 
18,  19 

following  acute  sprains,  43 
loss  of,  in  massage  treatment  of  fractures, 
to  what  due,  74 

massage  the  main  therapeutic  agency,  34, 
124 

relief  by  applications  of  heat,  88, 134 
Passive  movements,  cases  in  which  for¬ 
bidden,  28 

Patella,  vastus  internus  in  relation  to,  15 
Patient,  position  during  treatment,  6,  12, 
19,  20 

Peripheral  nerve  injuries,  see  Nerve  in¬ 
juries 

Peroneal  muscles,  stimulation  of,  21 
( illustration ),  16,  23 
wasting  in  case  of  ankle  sprain,  127 
Peroneal  nerves,  stimulation  of,  21 
Petrissage,  124 

Phalanges,  fracture  sprains,  nature  of 
injury  not  always  recognised,  29,  30 
see  also  Interphalangeal  joints 
Phalanx,  fracture  of  small  flake  of,  acci¬ 
dents  in  which  it  occurs,  28 
Plantaris  tendon,  torn,  calf  sprain  generally 
regarded  as,  26 

Plaster  hand-splint,  case  illustrating  use 
of,  91-93 

Popliteal  nerve  (external),  electrical  stimu¬ 
lation,  point  of  application,  86 
postural  treatment  of  injury  to,  80 
Popliteal  nerve  (internal),  postural  treat¬ 
ment  of  injury  to,  82 

Pott’s  fracture,  danger  of  moving  splints 
during  massage,  100 

mal-united,  treatment  of  muscles  useless 
in,  102 

treatment  by  graduated  contraction, 
technique,  103-105 

Poulticing,  preceding  manipulative  treat¬ 
ment,  134 


Quadriceps  wasting,  attacks  of  synovitis 
following,  58,  59 

avoidance  of  pain  in  stimulation,  18,  19 
blood  clot  causing  adhesions,  64 
case  illustrating  treatment,  54,  55 
chronic  synovitis  of  knee  with  ( illus¬ 
tration ),  58 

Faradic  stimulation,  effects  of,  3 
exercises  for,  129,  130 
following  any  severe  knee  injury,  59 
graduated  contraction  treatment,  17,  54, 
55 

technique,  12,  13 
inefficacy  of  massage  treatment,  3 
internal  lateral  ligament  in  relation  to,  57 


Quadriceps  wasting,  operative  and  non¬ 
operative  measures,  66 
stimulation,  13,  15,  18,  21 
stimulation,  position  for  ( illustration ),  14 
use  of  caliper  splint,  61 ,  62,  63 
( illustration ),  58 
see  also  Knee-joint 


Radius  and  ulna,  comminuted  fracture  of 
lower  end,  involvement  of  joint  sur¬ 
faces  ( illustrations ),  98-100 
fractures  frequently  treated  as  simple 
sprains,  27 

see  also  Codes’  fracture 
Reflex  wasting,  nature,  and  characteristics, 
5 

Relaxation  of  patient  during  treatment,  19 
Rest  in  relation  to  treatment  of  sprains, 
33,  34 

in  treatment  of  knee-joint  injury,  62,  63 
in  treatment  of  synovitis,  62 
Rheumatism,  chronic  sprain  frequently 
diagnosed  as,  47 
Rider’s  sprain,  26 

action  of  the  adductor  longus,  126 
strapping  and  massage  not  recommended 
in,  37,  38 

treatment  by  graduated  contraction, 
case  illustrating,  38,  39 


Sandbag,  employment  of,  in  electrical 
treatment,  12 

Sartorius,  pain  if  strongly  stimulated,  19 
Sayre’s  treatment  of  fractured  clavicle, 
limitations  of,  116,  117,  118 
Scaphoid  (carpal),  dislocation  of  semi-lunar 
without  fracture  of,  case  illustrating, 
108-112 

( illustration ),  110 

fracture  complicated  by  dislocation  of 
semi-lunar,  107 

fracture,  tendency  to  arthritic  changes 
following  non-operative  treatment,  107 
fracture,  treatment,  107,  108 
Scaphoid  (tarsal),  fracture,  case  illustrating, 
113 

fracture  often  described  as  “  weak 
foot,”  114 

fracture,  un-united,  with  dorsal  displace¬ 
ment  of  upper  fragment  ( illustration ), 
115 

Scapulae,  muscles  of,  position  of  electrode 
in  treatment,  22 

Scar  tissue,  complicating  nerve  injuries,  72 
deformity  resulting  from  contracture  of, 
continuous  splintage  recommended 
for  cases  of,  51 

Semi-lunar  bone,  dislocation  forwards, 
scaphoid  fracture  often  complicated 
by, 107 

dislocation,  prognosis,  112,  113 
dislocation,  uncomplicated  by  fracture, 
characteristics,  symptoms,  and  case 
illustrating  treatment,  108-112 
dislocation,  without  other  bony  lesions 
{illustrations),  110,  111 
excision  in  case  of  dislocation,  111,  112 
Semi-lunar  cartilages,  liability  to  injury,  57 
Sepsis,  nerve  suture  not  to  be  attempted 
during,  71 

Shoulder,  movements  in  treatment  of 
fractured  clavicle,  116 
strength  and  security  of,  on  what 
dependent,  5 
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Shoulder-joint  injury,  “  climbing  the  wall  ” 
exercise  for,  130 

impairment  of  function  and  wasting  of 
deltoid  following,  5,  54 
treatment  by  gradual  contracton,  116 
see  also  Acromio-clavicular  ;  Clavicle ; 
Deltoid,  etc. 

Skin,  “  Faradic  effect  ”  on,  6 

Soleus,  torn  fibres  of,  calf  sprain  frequently 
due  to,  26 

Splinting,  gradual,  joint  correction  by,  50, 51 
types  of  deformities  suitable  for  treat¬ 
ment  by,  51 

Splints,  application  in  fracture  of  fibula, 
case  illustrating,  105 
caliper,  in  knee-joint  injury  ( illustrations ), 
62,  63 

early  removal  in  fractures  a  possible 
danger,  101 

for  contracture  of  hand,  case  illustrating 
use,  91,  92 

for  dorsiflexion  of  hand,  78,  79 
gradual  treatment  of  contractures  by, 
case  illustrating,  89-93 
in  nerve  injuries,  73-75 
in  treatment  of  brachial  plexus  injury,  74 
in  treatment  of  fractures,  94,  95 
massage  in  fractures  necessitating  re¬ 
moval  of,  100,  101 

prevention  of  recurrence  of  deformity  by, 
94 

Sprains,  bandaging  in  treatment  of,  35 
complicated  by  fracture,  frequency  of,  27 
complications  following  old-fashioned 
treatment,  43,  44 

complications  in  the  main  prevented  by 
correct  diagnosis,  43 
correction  by  gradual  splinting,  50,  51 
examination  of,  how  carried  out,  47,  48 
kinds  in  which  massage  and  ionisation 
are  recommended,  28 
kinds  in  which  passive  movements  are 
not  allowed,  28 

light  massage  reducing  the  swelling,  34 
muscular  wasting  following  delayed 
treatment,  26 
object  of  strapping,  36 
prognosis,  28,  29 

rest  and  exercise  in  relation  to  treatment 
of,  33,  34 

restoration  of  muscle  tone  the  essential 
factor  to  recovery,  32,  35,  36 
simple,  kinds  of  fractures  frequently 
regarded  as,  27 

type  of  cases  suitable  for  correction  by 
continuous  splintage,  51 
X-ray  examination  before  treatment,  26, 
27 

Sprains,  acute,  classification  of,  26 
diagnosis,  26,  27 

importance  of  early  treatment,  25 
inconvenience  and  pain  experienced  by 
patient,  25 

massage  and  strapping,  38,  39 
massage,  effect  of,  125 
sequelae  of,  43 

treatment,  kind  recommended,  25,  26, 
36,  37 

Sprains,  chronic,  characteristics,  diagnosis, 
and  treatment,  43-68 
importance  of  X-ray  examination,  47,  48 
muscle  wasting  the  important  symptom, 
54 

pain  and  adhesions  in,  cause,  45,  53 

prevention  of,  25,  26 

treatment  by  gradual  correction,  50-55 


Stationary  bicycle,  active  exercises  against 
resistance  by,  in  relation  to  quadriceps 
group,  16 

Strapping,  bad  effects  in  sprain  of  adductor 
longus,  36-38 

in  acute  sprains,  object  of,  37 
less  important  than  restoration  of  muscle 
tone  in  joint  sprains,  35,  36 
of  fractured  clavicle,  119 
( illustrations ),  120,  121 
Swellings,  reduction  by  light  massage,  34 
Synovial  membrane,  necessary  for  normal 
function  of  joints,  4 

Synovitis,  absorption  promoted  by  ionisa¬ 
tion,  137 

attacks  common  following  wasting  of 
quadriceps,  59 

chronic,  of  knee,  with  quadriceps  wasting 
( illustration ),  58 

prevention  of  recurrence,  62,  63 
recurrent,  following  acute  sprains,  com¬ 
mon  occurrence  in  knee-joint,  56 
recurrent,  of  the  knee,  arthritic  changes 
following,  66 
rest  in  treatment  of,  62 
treatment  by  ionisation  and  graduated 
contraction,  60-63 

Talipes  calcaneus,  prevention  following 
internal  popliteal  nerve  injury,  82 
Tapotment,  124 

Tennis  elbow,  cumulative  effect  of  active 
movements  causing,  40 
treatment,  40 

Tensor  fasciae  femoris,  importance  in  sup¬ 
porting  body  weight,  17 
point  of  stimulation,  16 
stimulation  of,  in  knee  injuries,  17 
Thigh  muscles,  exercises  for,  129,  130 
see  also  Quadriceps 

Thumb,  oblique  fracture  at  base  of  ter¬ 
minal  phalanx,  case  illustrating,  29 
( illustration ),  30 
sprains  and  fractures  of,  28,  29 
Tibial  muscles,  wasting  of,  in  case  of  ankle 
sprain,  127,  128 

weakness  with  tendency  to  foot  drop, 
splintage  of  foot,  56 

Tibialis  anticus,  point  of  stimulation,  21 
( illustration ),  16 

stimulation  of,  showing  inversion  of  foot 
with  dorsiflexion  ( illustration ),  23 
Tip-toe  exercises,  129 
Toe  elevator,  in  cases  of  foot  drop,  80 
{illustration),  81 

Ulna,  and  radius,  comminuted  fracture  of 
lower  end,  involvement  of  joint  surfaces 
( illustrations ),  98,  99 

Ulnar  nerve,  electrical  stimulation  of, 
point  of  application,  86 
postural  treatment  following  division,  72 
Ulnar  nerve  injury,  clawing  of  hand  follow¬ 
ing,  prevention  of,  75 
postural  treatment,  75 

Vastus  internus,  function  of,  15, 16 
point  of  stimulation,  13,  15,  16 
stimulation  of,  patella  in  relation  to,  15 
wasting,  case  illustrating  treatment,  54, 
55 

wasting,  frequency  of,  5, 15 
wasting  following  knee-joint  injury,  15,  59 
wasting,  treatment  by  graduated  con¬ 
traction,  18,  54, 55 
see  also  Quadriceps 
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Vibration,  125 

Volkmann’s  ischaemic  paralysis,  correction 
by  gradual  splinting  recommended,  51 

Weight- and-pulley  exercises,  132, 133 
combined  machine  for  ( illustration ),  135 
Wool,  use  in  treatment  of  joint  sprains,  35 
Wrenching,  in  breaking  down  of  adhesions, 
45-47 
Wrist — 

and  hand,  dorsiflexion  in  marked  wasting 
of  extensors,  56 

and  mid-carpal  joints,  movement  re¬ 
stricted  in  dislocation  of  semi-lunar, 
109 

dorsiflexion  in  treatment  of  scaphoid 
fracture,  107 

exercises  for  flexion  and  extension,  133 
apparatus  for  ( illustration ),  135 
flexion  deformity  of,  case  illustrating 
gradual  correction  treatment,  92 
flexors  of,  position  of  electrode  in 
treatment,  22 

fracture  of,  treatment,  107,  108 
fractures  frequently  treated  as  simple 
sprains,  27 

injury  to  ligaments  and  structures,  case 
illustrating  treatment  by  graduated 
contraction,  96,  97 
(.illustrations),  98,  99 

marked  deformity  following  unreduced 
Colles’  fracture,  case  illustrating  treat¬ 
ment  by  graduated  contraction,  102, 
103 


Wrist — 

paralysis  of  extensors  due  to  musculo- 
spiral  injury,  postural  treatment,  84 
position  during  treatment  of  musculo- 
spiral  and  interosseus  nerve  injury,  79 
relative  importance  of  muscles  and  liga¬ 
ments,  5.  6 

“  sprained,”  dislocation  of  semi-lunar, 
treatment,  108-112 

“  sprained,”  fracture  of  carpal  bones 
frequently  mistaken  for,  107 
“sprained  ”  X-ray  examination  desirable, 
107 

tendency  to  arthritic  changes,  pain  and 
weakness  following  non-operative 
treatment  of  fracture  of  scaphoid,  107 
see  also  Carpals  ;  Scaphoid  ;  Semi-lunar  ; 
Colles’  fracture,  etc. 

Wrist  roller,  and  machine  for  weight  and 
pulley  exercises  ( illustration ),  135 


X-RAY  examination,  importance  in  inter- 
phalangeal  injuries  and  “  sprained 
wrist,”  28,  29,  107,  108 
necessary  in  diagnosis  of  sprains  and 
adhesions,  26,  27,  47,  48 


Zander  exercises,  against  resistance  in 
relation  to  quadriceps  group,  16 
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